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Report of Commissioners of Sewerage. 



Louisville, Ky., March 31, 1913. 
To Hon. W, O. Head, Mayor: 

Herewith we transmit to you and through you to the 
General Council of the City of Louisville, the report of our 
Chief Engineer, Mr. J. B. F. Breed, and Consulting Engi- 
neer, Mr. Harrison P. Eddy, showing in detail the work 
done by the Commissioners of Sewerage, of Louisville, from 
January 1, 1910, to March 31, 1913. 

On February 11, 1910, in like manner, we transmitted 
the report of the Commission's Engineers, detailing the 
work done from January 1, 1907, to January 1, 1910. Pre- 
vious reports of the Commission are dated August 21, 1906, 
and October 8, 1906. In these several reports the comprehen- 
sive plan proposed for sewerage of the entire, city, the 
authorization of the bond issue of $4,000,000, the general 
plan of organization, and the earlier progress of the work 
so fully were set out that further reference to them is un- 
necessary. 

The present report of the Engineers embraces the work 
done from January 1, 1910, to March 31, 1913, when the 
Commission's work as outlined in 1906, in so far as funds 
permitted, practically was completed. The Engineers' report 
is adopted and made part hereof. 

It was known from the beginning that the funds at the 
disposition of the Commission were inadequate to provide 
all of the trunk line, intercepting, relief and lateral sewers 
required to properly sewer all localities within the city. 
While there still remains quite a good deal of ^ewer construc- 
tion to give all parts of the city adequate sewer facilities, we 
have endeavored to make the best possible use'of the funds at 
our disposal and have used such funds in the main for the 
construction of large trunk sewers which presented difficult 
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engineering: problems and which could only be built when 
a considerable sum of money was available at one time. 

The main arteries provided for, the Commission under- 
took, so far as its funds permitted, the construction of the 
laterals for which the need was most insistent ; the relief of 
plague spots and points in the city subject to overflow, result- 
ing in damage to private property, and consequent litigation 
against the City of Louisville; and the drainage of low 
places adjacent to residences and factories in all sections of 
the city. 

The present urgent needs are for additional lateral sew- 
ers to obtain the full use of the trunk sewers constructed by 
this Commission, and the further improvement of the chan- 
nel of Beargrass Creek. Much of this can and doubtless 
will be done by the city from the proceeds of sale of its 
shares of Louisville Gas Company stock recently effected. 

Features of Present Sewer System and Care It 

Should Receive. 

The 3ewerage system of the city having been extended 
and perfected as far as possible with the money at the dis- 
posal of the Commission, it is now of the highest importance 
that the sewers, regulators, siphons, catch-basins, etc., which 
have been built, should be maintained in such a way as to de- 
velop the highest efficiency and to remain in good condition 
for a long period of years. The combined sewers, with 
which most of the city west of Beargrass Creek is served, 
are comparatively simple to maintain. East of Beargrass 
Creek have been built some separate sewers, that is, one 
sewer to receive the actual sewage and a different one to re- 
ceive storm water. If these sewers are to serve properly 
the purposes for which they were constructed, sewage 
connections must be carefully made with the sanitary sewer. 
We regard this matter of such important magnitude, that to 
emphasize it and to avoid it being overlooked, we quote in 
full, from the Engineers* Report, as follows : 

'^Features of Present Sewer System and Care which it 
should receive. By far the larger part of the city is pro- 
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vided with combined sewers which are to receive both sew- 
age and storm water. The northeastern portion of the city 
is provided with separate sewers and storm drains. This 
method of sewerage requires the construction of two pipes in 
each street, one which should receive sewage only, the storm 
water being strictly excluded. The other should receive the 
?torm water and sewage should be excluded. The success of 
the separate system depends upon the strict enforcement of 
the separation of storm water from sewage. There have 
been, since these sewers were built, a number of instances 
where house sewers were improperly connected with the 
storm drains and where pipes carrying storm water were 
improperly connected with the sewers. The sewers are not 
of sufficient size to carry any considerable amount of storm 
water and if storm water is discharged into them in material 
amounts, they will be surcharged in time of storm, and the 
combined sewage and storm water will be forced back into 
the houses and may overflow upon the surface of the streets. 
A relatively small number of such connections might render 
the separate system a source of much damage and every 
care should be taken to prevent such connections. The storm 
drains, while large enough to accommodate both storm water 
and sewage, discharge into streams which ought not to be 
defiled with sewage. Some of these drains discharge into 
the Middle Fork, within the limits of Cherokee Park, and 
others discharge into the Edwards' Pond Branch, a small 
stream flowing along Letterle Avenue. The discharge of 
sewage into such streams will result in highly offensive con- 
ditions and should be prevented by the exercise of care to 
prevent the improper connection of house pipes carrying 
sewage, with the storm water drains. The record drawings 
turned over to the city, clearly indicate the character of the 
sewers and drains so that the official issuing permits for con- 
nections with the sewers and drains, can readily ascertain 
and designate to the drain layer, the pipe with which the 
house sewers should be connected, and the pipe with which 
the storm drains should be connected. The character of 
the sewers built by the Commission is shown in Appendix 
C." 
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Having recently called the attention of the Board of Public 
Works to a misuse of one of the sanitary sewers, we do not 
think it necessary to go into details about it here. 

< 

Financial. 

In November, 1906, a bond issue of $4,000,000 was 
authorized by popular vote, the proceeds of said issue to go 
into the hands of the Commissioners of Sewerage of Louis- 
ville, for the construction of a comprehensive system of 
sewerage. Practically this entire amount has been expended 
March 31, 1913, together with $49,565.12 received by the 
Commission as accrued interest on bonds before they were 
sold, $147,009.59 as interest paid by the different banks on 
monthly balances of the Commission, and $13,384.29 contrib- 
uted by the city as part cost of Thirty-second and Dumesnil 
Street sewer. The total receipts of the Commission have 
thus been $4,209,959.00. 

The total premiums realized from the sale of the bonds 
was $24,718.43, and this amount has been turned over by the 
Commission to the Sinking Fund as directed by the Legisla- 
tive Act creating the Commission. 

All coupons attached to the bonds that were past due at 
the dates of bond sales, were clipped and turned over to the 
Sinking Fund. 

The amount of past due coupons so turned over is shown 
by the following letter : 

November 15, 1910. 

Mr. Charles P. Weaver, Sec'y. and Treas. of the Commissioners of 

Sewerage, Louisville, Ky. 

Dear Sir: The following is a recapitulation of the receipts sent 
you, on various dates, of sewer coupons cut from Sewer Bonds, and 
delivered to the Commissioners of the Sinking Fund by the Commis- 
sioners of Sewerage: 
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Total 
Nos. 449 to 800, both inclusive, Series 

No. 1 352 Coupons 352 

Nos. 801 to 1500, both inclusive, Series 

Nos. 1 and 2 70-0 Coupons 1,400 

Nos. 1501 to 2150, both inclusive. Series 

Nos. 1-2-3 650 Coupons 1,950 

Nos. 2151 to 2650, both inclusive, Series 

Nos. 1-2-3-4 500 Coupons 2,000 

Nos. 2651 to 3425, both inclusive. Series 

Nos. 1-2-3-4-5 775 Coupons 3,875 

Nos. 3426 to 3500, both inclusive, Series 

Nos. 1-2-3-4-5-6 75 Coupons 450 

Nos. 35&1 to 4000, both inclusive, Series 

Nos. 1-2-3-4-5-6-7 500 Coupons 3,500 

3,552 Coupons 13,527 

making a total of 13,527 Sewer Coupons, $20.00 each, amounting to 
$270,540.00. 

Yours truly, 

J. M. TERRY, 

Treas. and Sec'y. 

The saving to the Sinking Fund in not being required to 
pay the coupons turned over to it by the Commission, greatly 
exceeds the preliminary expenses and all overhead charges 
incurred by the Commission during the entire period of its 
existence. 

The restriction, placed by law, upon the Commission, 
prohibited the sale of the bonds at less than par, and accrued 
interest. 

The bonds could not be engraved, and made ready for 
sale until after the issue was authorized, by the requisite 
vote at the election in November, 1906. 

The National Bank of Kentucky, throughout the life of 
the Commission, has acted as its financial agent in the mat- 
ter of the sale of its bonds, without any charge whatsoever, 
and to the great advantage of this Commission. We feel 
that in a large measure, the success of the Commission in 
'fhe advantageous sale and small outside expense incurred in 
disposing of the bonds, was due to the services of the 
National Bank of Kentucky : 
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Changes in the Personnel of the Commission. 

Mr. Theodore Ahrens, appointed a member of the Com- 
mission, when the same was constituted, by reason of ill 
health, found he could not continue in the work, and resigned 
on the fifth day of August, 1908. 

In the matters of the organization of the Commission, in 
the discussion and adoption of plans for the doing of its 
work, and the method of the management of the business of 
the Commission, the sound advice and acute business judg* 
ment of Mr. Ahrens was invaluable; the influence and bene- 
fit of it survived his official connection with this Commission, 
and has continued to this time. 

Mr. Peter Lee Atherton, was a member of the Commis- 
sion from the date of its establishment, until the first of 
January, 1912, when he tendered his resignation, in order to 
accept the office of a member of the General Assembly of the 
Commonwealth of Kentucky. During this period, except 
for a few brief periods, he was its Chairman. 

Since his withdrawal from the Commission, at the time 
above mentioned, he has continued to act with it in an advis- 
ory capacity, and undertaken the adjustment of many of the 
matters which arose during his chairmanship, and has given 
this Commission freely the benefit of his energy and grasp 
of its affairs. 

Engineering Department. 

The organization of this important department, was 
shown in detail in the report of February 11, 1910. The 
Chief Engineer of the Commission, Mr. J. B. F. Breed, has 
continued in office and has served in the same capacity 
throughout the life of the Commission. The services of the 
Consulting Engineer, Mr. Harrison P. Eddy, M. Am., Soc. 
C. E., of Boston, Mass., were not required after May 1, 1911, 
excepting for a few days in 1912. 

The Commission considers that it is appropriate in this 
permanent form, to express its appreciation of the services 
rendered to this Commission and to the City of Louisville, 
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by Mr. J. B. F. Breed, the Chief Engineer, and Mr. Harrison 
P. Eddy, the Consulting Engineer; by Mr. J. H. Kimball, M. 
Am. Soc. C. E., the Designing Engineer, and by Messrs. F. 
C. Williams, H. S. Morse, Assoc. M. Am. Soc. C. E. and H. 
P. Wires, Resident or Division Engineers. 

Mr. Breed is a native of the City of Louisville ; was its 
City Engineer for many years, and brought to the perform- 
ance of his duties a thorough knowledge of local conditions, 
high practical and technical skill, and a thorough and high 
minded devotion to his duties. His services are a testimo- 
nial to his character and capacity. 

Mr. Harrison P. Eddy, of the firm of Metcalf & Eddy, of 
Boston, Mass., as Consulting Engineer, rendered this Com- 
mission a service no less notable. In the work done in Louis- 
ville, Mr. Eddy has added to his already splendid reputation. 
To his knowledge of the ability and character of men in his 
profession throughout the country, is due the fact that this 
Commission was able to make an organization of high effi- 
ciency and exacting standards. The young men whom he 
assembled in this organization would be a credit to any pro- 
fession,' and under his guidance, and with the co-operation of 
Mr. Breed, have demonstrated that the doing of public work 
can be conducted with the highest efficiency, personal devo- 
tion and honesty. 

Mr. J. H. Kimball, the Designing Engineer, is also enti- 
tled to the commendation and praise of this Commission for 
his attention and skill. 

Messrs. Williams, Morse and Wires, alike deserve indi- 
vidual mention and approval. 

The Commission would feel that it was delinquent in its 
duty to the public, and to these devoted men, if they failed to 
say this much on behalf of these faithful public servants* 

The subsequent management of this department is 
shown in the Engineers' report, pp 23 to 144. 

Administration. 

Hon. Charles P. Weaver, from the beginning, has been 
Secretary and Treasurer of the Commission. He has been 
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faithful, competent, laborious, and efficient in the perform- 
ance of his important duties, which have been performed in 
a highly satisfactory manner. 

Legal. 

Hon. E. J. McDermott, assisted by Judge Alex. P. 
Humphrey, and Judge A. E. Richards, drew the enabling act 
passed by the Kentucky Legislature, and pursuant to which 
the Commission was created and the bonds authorized. This 
valuable service was rendered without any compensation. 

Thereafter, Judge Alex. P. Humphrey by advice and ser- 
vice gratuitously rendered frequently has been of the great- 
est benefit and help to this Commission in the performance 
of its duties. 

The onerous legal work of the Commission was success- 
fully carried on by Mr. John Marshall, assisted by Mr. W. 
W. Crawford. 

The labors of the Commission will be concluded without 
any known unsettled controversies, or law suits, to which 
desirable result, its attorneys and counsellors at law greatly 
contributed. 



On November 30, 1906, an examination of the books and 
accounts of the Commission was made by S. S. Eastwood, 

« 

expert accountant, and on July 1, 1907, and January 1st and 
July 1st, of each year since 1907, similar examinations were 
made by A. R. Cooper, expert accountant. The final exam- 
ination was made by James S. Escott, Public Accountant and 
Auditor, whose report in full is submitted herewith, and 
made part hereof. 

The receipts and disbursements of the Commission as 
shown by his report, were as follows : 
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EXHIBIT NO. 1. 

COMMISSIONERS OF SEWERAGE. 

SUMMARY OF RECEIPTS AND DISBURSEMENTS. 

March 30, 1906, to March 31, 1913. 

Receipts. 

Funds borrowed for preliminary expenses $ 55,000 00 

Sale of Bonds 4,000,000 00 

Accrued Interest on same 49,565 12 

Interest on Deposits 147,009 59 

City of Louisville — part cost of 32nd St. and Dumesnil St. 

Sewer 13.384 29 

Premium on Bonds sold $25,045 00 

Less Express Charges 326 57 

24,718 43 

Total $4,289,677 43 

Disbursements. 

Bills Payable $ 55,000 00 

Preliminary Expenses 57,271 74 

Expenses preliminary studies — construction 

not attempted 5,572 03 

Contract work and additions thereto 3,740,869 69 

Day labor work under Commission 401,748 05 

Beargrass Intercepter — Maintenance 1,598 89 

Stock Account— Material 63 84 

V Premiums on Bond Sales — Paid into Sinking 

Fund 24,718 43 

Total $4,286,842 67 



Balance Cash on hand April 1, 1913 $2,834 76 



It will be seen from the above that $142,617.74 in excess 
of the face value of the entire bond issue has been expended 
in construction work, and in the engineering and overhead 
supervision directly chargeable to construction work. 
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Advantages of Broad Competition in the Contract 

Work. 

The Commission aimed to give the City of Louisville the 
largest extent of well-constructed sewers that it was possible 
to obtain for the amount of the bond issue. To this end, 
advertisements for proposals for each letting were placed in 
several engineering and contracting journals, of wide circu- 
lation, as well as in the local newspapers. As a result of 
this method of advertising lettings, the Commission received 
on eighty-six contracts, 445 bids from 72 contractors (26 lo- 
cal and 46 from other places) coming from twelve States, 
thus giving the city the benefit of honest, keen and wide com- 
petition. On every contract, there were several bidders, and 
in every instance, the Commission awarded the contract to 
the lowest bidder, or, if the lowest bid was not satisfactory, 
undertook and completed the work by a day-labor force. 

The following table shows the results of this plan : 
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Improvement of Beargrass Creek. 

In the preliminary report of the Commission made as soon 
as the topographical map of the city was gotten out in Octo- 
ber, 1906, some $35,000 was set aside to improve, by cleaning 
and filling up holes as far as possible, the channel of Bear- 
grass Creek. After the engineering department had been 
organized and was in a position to make a careful study of 
such a complicated project as the improvement of the creek, 
the Commission requested the engineers to study the creek 
and report the result of their findings. A special report on 
Beargrass Creek was made to you by the Commission on 
February 11, 1910. For further explanation of that report 
and as to the work which has been actually done on Bear- 
grass Creek, we refer to the present report of the engineers. 
It will be seen, therefrom, that it is of the utmost import- 
ance to the city, both from a health standpoint and in order 
to reduce the amount of damage caused by freshets in Bear- 
grass Creek, that the improvements so far as made, should 
be carried up the creek as rapidly as possible to the mouth 
of the Dry Run Sewer near Caldwell Street, the efficiency 
and capacity of which largely will be increased thereby. 

« 

Conclusion. 

Since January 1, 1912, there have been only four mem- 
bers on the Commission, including the Mayor as a member 
ex-officio. Since July 1, 1912, there being practically no 
work under construction, excepting the improvement of 
Beargrass Creek, the Commissioners voluntarily have relin- 
quished their salaries. 

The Commission wishes to again express its appreciation 
of the efficiency and loyalty of the engineering and clerical 
force. As the work has drawn to a close, it has been, natur- 
ally, difficult to maintain a small and efficient force, but 
where it has been necessary to the success of the work that 
certain men remain to carry it out, they have declined offers 
of more permanent positions in order to see the work 
through. 
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The Commission desires in the name of the city to thank 
the many public-spirited citizens who have given free rights 
of way for the construction of sewers through property 
owned by them, and for rights of way given along Beargrass 
Creek. 

The donors of rights of way were as follows : 



C. C. Mengel & Bro. Co. 

American Tobacco Co. 

S. P. Brown 

Southern Railway Co. 

C. V. Mehler 

John H. and Jas. P. Whallen 

Pius and Max Fischer 

The American Oak & Leather Co. 

W. L. Kennett 

James S. Pirtle 

Blanche T. Ballard 

M. L. Leibert 

Mary H. Keating 

Joe Scheffer, Jr. 

Mary Smith 

P. Macauley Birckhead 

Jacob Frank 

Mary F. Howe 

L. L. Anderson 

Herman Blatz 

M. H. Norton 

Xavier Schuler 

C. F. Vissman & Co. 

Bourbon Stock Yards Co. 

Alfred Struck Co. 

John B. Castleman 

J. P. and R. M. Gregory 

Annie F. P. Bowles 

Rowan Buchanan 

Maud R. Starr 

Mrs. E. L. Fitch 

Standard Oil Co. 

Louisville & Jeffersonville Bridge 

Co. 
Sydney J. Blankenbaker 
Carolina B. Miller 
W. E. Koop 
Katherine Fust 
Elsie Trautwein 
Lawrence Liebert 
New Louisville Packing Co. 
Louisville Tobacco Warehouse Co. 
Henrietta T. Compton 
Alice T. Drummond 
Pius Metcalf 
Frank Scheirich 
W. W. Gregory 
John F. Oertel Qo. 
Catherine Rehm 



William Banks 

Amelia Ritter 

Sarah J. Pusey 

Ben Fischer 

Mary Frey 

Mary Schoenbachler 

Louisville Point Lumber Co. 

E. A. King 

W. B. and J. A. Pell 

Louisville Property Co. 

C. M. PhillipB 

Ben Hardin Rowan 

C. J. Meddis 

Caroline Brown 

John Lewis, et al 

Louisville & Nashville R. R. Co. 

Kentucky Title Savings Bank and 
Trust Co. 

W. P. Brown & Sons Lumber Co. 

Kentucky Wagon Mfg. Co. 

Kentucky State Board of Agricul- 
ture, Foresty & Immigration 

Lorenz Pezold 

James E. Bell 

Antionette Grubitz 

Isabella Lloyd 

Jacob Doll 

Katie Deming 

Frank Miller 

Catherine Bouchard 

John Cudahy 

Jos. and Wm. Spahn 

Wm. Palmer 

Christine Eisenmenger 

R. E. L. Brear 

Julia Sweeney 

L. H. Lewis 

H. H. Baumeister 

Kentucky Distilleries & Warehouse 
Co. 

Rev. Jas. P. Cronin, Admr. 

Cave Hill Cemetery Co. 

East End Improvement Co. 

Emma Ruhl 

Madge R. Frost 

Ben F. Atchison Estate 

Sarah A. McDonald, et al 

Chess & Wymond Co. 
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There remain some matters necessary to be closed up be- 
fore the Commission goes out of existence, that will be made 
the subject of a supplementary report to this one, but as 
they are of an unimportant character, the supplementary 
report will not be printed* 

Oscar Fenley, Chairman. 
W. C. Nones, Vice Chairman. 
Alfred Selligman. 
[Seal] 

Attest: Chas. P. Weaver, Secretan^. 
Louisville, Ky., May 5, 1913. 
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Report of Chief Engueer and Consulting Engineer. 



March 31, 1913. 
Commissioners of Sewerage of Louisville: 

Gentlemen — Pursuant to your request, we present the 
following joint report upon the work done by and under the 
supervision of the Engineering Department from the organi- 
zation of the Commission to March 31, 1913. 

In this report we have made an effort to place on record 
in permanent form the important matters relating to the 
work of this Department through the activities of the Com- 
mission, bearing in mind that the report of 1910 was quite 
complete and constitutes a record of the work done to that 
date and is available for reference. 

This final report is divided into two parts, the first, deal- 
ing with the general features of the work done and recom- 
mendations made; second, being a detailed description of the 
sewers and other structures built between January 1, 1910, 
and March 31, 1913. Much of the data relating to the 
rights of way, contracts and precipitation records are com- 
piled in five Appendices following the report proper. 



PART ONE 



Historical. 

The citizens of Louisville have recognized for many years 
the inadequacy of the sewerage system and the importance 
of providing additional sewerage facilities. Several at- 
tempts were made prior to the appointment of the present 
Qommission to secure popular approval of bond issues for 
sewer purposes but each met with failure. In 1906, legisla- 
tive authority having been provided for the appointment of 
a Commission and the submission to popular vote of an or- 
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dinance providing for the issue of bonds for sewerage pur- 
poses, the Commission was organized and at once began 
activities by the appointment of the Chief Engineer under 
whose direction a topographic survey of the city and map 
were prepared, as fully set forth in the report of 1910. In 
the spring of 1906, a Board of Engineers, consisting of the 
Chief Engineer and two Consulting Engineers, Messrs. Saml. 
M. Gray, of Providence, R. L, and Harrison P. Eddy, of 
Worcester, Mass., were appointed in accordance with the 
provisions of the act, to prepare a report upon several sys- 
tems of sewerage for the City of Louisville. After several 
visits to the city, during which the various conditions were 
carefully examined and a study of the problem, with the aid 
of the topographic map completed in the summer of 1906, 
the Board of Engineers reported to the Commissioners of 
Sewerage on September 29, 1906, suggesting three different 
systems of sewerage and recommending one system as the 
best adapted to the existing conditions. This recommenda- 
tion was acted upon favorably by the Commissioners of Sew- 
erage who reported to the Mayor in the following October. 
This recommendation was transmitted to the General Coun- 
cil and the plan recommended by the Commission was 
adopted. An ordinance was also passed by the General 
Council submitting to the people the question of whether the 
bonds for the amount of $4,000,000 should be issued for the 
purpose of constructing the system thus adopted. At the 
election in the following November, the necessary two-thirds 
vote was registered, authorizing the issue of bonds. 



After the issue of bonds was authorized, the engineering 
organization was developed from time to time as found neces- 
sary. The general scheme of organization of the engineer- 
ing force, described in detail in the report for 1910, has 
been continued to date although, during the last two and one- 

« 

half years, there has been as rapid a reduction as possible in 
the employes of this department as the number of contracts 
in force has been reduced and the several projects com- 
pleted. 
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The engineers in charge of the several divisions contin- 
ued to serve in their several capacities until the work of the 
divisions was materially reduced in amount, after which 
time, about February, 1912, the contract work was placed in 
charge of Mr. J. H. Kimball, who has remained in charge of 
the Headquarters' Department, the "day-labor" forces being 
put under the direction of Mr. F. C. Williams, formerly in 
charge of the Southern Division. Messrs. H. S. Morse and 
Harrison P. Wires, in charge respectively of the Eastern and 
Northwestern Divisions, resigned February 29, 1912, and 
January 31, 1911, respectively. 

Receipts and Expenditures. 

A general statement of the receipts and expenditures is 
given in Table 1. It will be noted that the total receipts 
have amounted to $4,209,959.00, the amount in excess of 
$4,000,000 coming frofti the interest on bank balances and 
other sources. 

TABLE NO. 1. 

STATEMENT OF FUNDS RECEIVED AND EXPENDED AND BAL- 

ANCE ON HAND MARCH 31, f913. 

Per cent, 
of Total 

Total Receipts ; $4,209,959 00 

Preliminary Expenses $ 57,271 74 1 . 36 

Expended upon Sewers built by 

contract 3,740,869 ,69 88.92 

Expended upon Sewers built by 

day-labor 252,960 21 6.01 

Expended upon Improvement of 

Beargrass Creek 148,787 84 3.54 

Expended upon Investigation and 

Report upon Improvement of 

Beargrass Creek 5,213 26 .12 

Expended upon Miscellaneous Pre- 
liminary Surveys 358 77 .009 

Expanded upon Maintenance of 

Beargrass Intercepter . . .• 1,598 89 .04 

Stock Account 63 84 .001 



Total Expenditures 4,207,124 24 100.000 

Balance $2,834 76 

NOTE: — Estimated value of instruments, fixtures, automobile, 
topographic map, etc., turned over to city, $11,456.65. 
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The item amounting to $57,271.74 for preliminary ex- 
penses covered the cost of work done by the Commission 
prior to the commencement of actual construction and in- 
cluded the topographic survey and map of the city, the pre- 
liminary investigations and report of the Board of Engi- 
neers, and the expenses of administration. This account 
was closed July 10, 1907, when the first bonds were sold and 
all expenditures for administration and engineering since 
that date, with the exception of the amount expended upon 
the preliminary studies and report upon the improvement of 
Beargrasa Creek, have been apportioned to the various con- 
tracts and projects built by day-labor. 

The amounts given in Table 1 as having been expended 
on sewers built by contract, by day-labor, and upon the im- 
provement of Beargrass Creek include not only the actual 
amounts expended upon construction but also the amounts 
expended for administration, engineering, the securing of 
rights of way and other incidental expenses. 

The Beargrass Intercepter and connections require fre- 
quent inspection and the adjustment and cleaning of regu- 
lators, as hereinafter described in detail. As this is a new 
feature of the sewer system, the Commission felt that this 
work should be done by its employes for a time sufficiently 
long to demonstrate that the structures and apparatus give 
satisfactory results and, therefore, undertook the mainte- 
nance of this part of the sewer system for which the sum of 
$1,598.89 has been expended. 

The Commission now has on hand a cash balance of 
$2,834.76 which will be used to meet remaining expenses and 
the balance will be paid into the hands of the Commission- 
ers of the Sinking Fund, as provided in the Act authorizing 
the Commission. So far as is known no unsatisfied liabili- 
ties have been incurred by the Commission. 

The Act under which the work of the Commission has 
been done stipulates that upon its dissolution all real estate 
and personal property, maps, plans, etc., in its possession 
shall become the property of the city. The estimated value 
of the property already turned over is $11,456.65. 
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Of the total receipts the sum of $13,384.29 was. placed at 
the disposal of the Commission by the city for the purpose of 
assisting in the construction of the sewer in Thirty-second 
Street, this construction being done at the request of the 
Board of Public Works. 

Methods of Doing Work. 

At the outset the Commission adopted the general policy 
of doing all construction work by contract. This policy has 
been adhered to throughout although it has been deemed 
wise in some cases, and particularly upon the improvement 
of Beargrasis Creek, to do some work by day-labor. A small 
day-labor force had been maintained almost continuously 
for the purpose of making borings and other work in con- 
nection with the engineering investigations. This force 
was gradually increased for the construction of a few sew- 
ers, regulators, catch-basins and the improvement of Bear- 
grass Creek. 

Work Done by Contract. 

As already stated, it has been the policy of the Commis- 
sion to do as much as practicable of its work by contract. 
From Table 1 it will be seen that the total expenditures upon 
contract work have amounted to 88.9 per cent, of the total 
expenditures of the Commission. 

A total of eighty-three contracts have been awarded, 
each to the lowest bidder. 

Contract No. 48 for the construction of Section D, 
Northwestern Sewer in Cedar Street, was awarded to the 
lowest bidder who declined to sign the contract, which was 
then re-advertised and awarded to the lowest bidder at the 
second letting. Three other contracts were advertised and 
bids received but the lowest bid on each of these being un- 
satisfactory, all bids were rejected and the work subse- 
quently carried out by day-labor as will be hereinafter de- 
scribed. 
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Contract No. 42 for the construction of Section A, North- 
western Sewer awarded to the Ferro Concrete Construction 
Co., was subsequently taken over by the Commission, as de- 
scribed later, and completed by day-labor. 

A portion of the work covered by Contract No. 11 for the 
construction of Section D, Southern Outfall, was taken away 
from the contractor because of lack of satisfactory progress 
and awarded, after advertisement, to the lowest bidder as 
Contract No. 56. 

Contract No. 60 for the construction of Section F, Bear- 
grass Intercepter, was abandoned by the contractor after a 
small portion of the work had been completed. A new con- 
tract No. 73 was drawn to cover the remainder of the work 
which was awarded to the lowest bidder after advertise- 
ment. 
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TABLE NO. 2. 

ENGINEER'S ESTIMATES, PROPOSALS AND COST OF COM- 
PLETED CONTRACTS. 









Engineer • 
Preliminaiy 
Elstimate of 










ntract 


Amount 
of 




Amount 

r^ • 1 




Engineer's 
Preliminary 


Total Cost of 


Lowest 




Cost of Work 


Paid 




Estimate of 


Completed 


02 


Proposal 




Includecl in 


Contractor | 


Total Cost 


Sewer 


s^ 






Proposal 










1 


$ 25,641 


02 


$ 27,650 OO 


$ 28,882 


60,$ 30.279 89 | 31,035 09 


2 


296,524 


13 


353,145 00 


296,296 


52 


351,261 61 


330,167 78 


3 


3,974 


50 


4,138 72 


4,068 


52 


4,654 89 


4,366 01 


4 


91.698 


98 


121,529 00 


97,731 


12 


110,535 97 


109,650 47 


5 


215.913 


50 


280,074 00 


219.087 


50 


257,309 97 


250,438 12 


6 


91.597 


64 


134,782 90 


101,543 


17 


112,489 01 


118,949 34 


7 


16,443 


26 


21,773 20 


17,615 


56 


19,818 11 


22,995 01 


8 


30,036 


54 


36,299 60 


28,315 


20 


35,661 98 


34,331 12 


9 


25,275 


82 


31.032 59 


24,446 


80 


30,085 87 


30,408 97 


•10 


6,956 


05 


6,873 68 


8.120 93 


8,021 47 


9,692 37 


11 


185,470 


38 


245,491 95 


139.227 


68 


223,382 13 


165,133 43 


12 


7,058 


86 


7,813 57 


7.688 


85 


8,269 97 


9,372 39 


13 


12,009 


71 


15,292 81 


13.133 


22 


14,380 09 


15.604 08 


14 


106,471 


52 


122,949 53 


107.742 


81 


125,528 69 


127,269 43 


15 


8.984 


89 


11.299 79 


9,520 


10 


10,736 36 


10,794 16 


16 


35.124 


15 


,38.355 80 


32.656 


68 


41,069 30 


36,383 29 


17 


18,352 


46 


18,540 28 


20,078 


82 


22,438 50 


22.185 39 


18 


27.251 


76 


30,179 34 


27,083 


24 


31,928 56 


29.310 93 


19 


12.246 


34 


11,860 34 


15.525 


64 


14,084 69 


17.686 35 


20 


70,554 


28 


92,511 96 


71,865 


61 


84,893 64 


80,168 05 


21 


1,746 


83 


2,731 24 


2,804 


89 


2,170 17 


3,278 00 


22 


6,350 94 


10,895 68 


•7,474 


24 


8,039 77 


8.671 52 


23 


2,347 


66 


2,752 14 


4,130 


96 


. 2.774 23 


4.510 66 


24 


2,781 


90 


4,183 70 


4.490 


27 


3.430 37 


5.744 33 


25 


79,156 


20 


117,879 26 


81,121 


93 


97.427 49 


95.647 82 


26 


• 16,035 


76 


17,922 07 


13,544 


37 


18,813 68 


15,846 77 


27 


12,148 


55 


14,672 54 


15,567 


61 


15,439 18 


17,902 05 


28 


37,784 


10 


40,746. 60 


46,851 


54 


44,099 82 


53.515 10 


29 


85.428 


98 


106,771 93 


85,032 


20 


101,978 63 


96,760 33 


30 


19.133 


01 


21,421 53 


21,303 


48 


22,453 35 


24,224 91 


31 


12.658 


43 


11,511 92 


11,511 


40 


14,442 72 


14,162 67 


32 


10,086 


63 


10,549 59 


9,265 


16 


11,721 82 


10,959 40 


33 


8,136 


70 


8,898 70 


8,641 


63 


9,515 99 


9,906 86 


34 


2,674 


47 


3,316 68 


3,688 


64 


3,188 55 


4,014 08 


35 


30,670 


30 


38,925 93 


32,601 


16 


36.703 82 


39,953 34 


36 


137,525 


04 


156.538 47 


137,984 


23 


161.787 26 


162,845 43 


37 


4,828 


34 


6,150 82 


6,401 


77 


5,781 72 


7,136 79 


38 


1,992 


18 


2,660 91 


2,531 


82 


2,404 62 


2,758 89 


39 


2.176 


37 


3,322 02 


2,655 


83 


2,691 28 


2,897 46 


40 


5,967 


66 


6,616 60 


5,765 


71 


6;376 48 


6,523 08 


41 


69,575 


88 


64,638 00 


80,210 


82 


79,594 77 


85,025 13 


43 


27,385 


68 


25,860 86 


26,996 


03 


31,394 12 


30,991 92 


44 


47,744 


22 


50,545 79 


36,372 


60 


55,578 82 


43,531 45 
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TABLE NO. 2— Continued. 

ENGINEER'S ESTIMATES, PROPOSALS AND COST OF COM- 
PLETED CONTRACTS. 



p 


Amount 
of 


Engineer's 
Preuminary 
Estinuite of 


Amount 


Ensrineer's 


Total Cost of 


ji 


Lowest 


CostofWork 


Paid 


Estimate of 


Completed 


Proposal 


included in 


Contractor 


Total Cost 


SeWer 


w 




Proposal 








45 


78,011 00 


96,841 20 


94,027 16 


93,021 39 


101,682 01 


46 


12,809 51 


11,217 21 


15,502 22 


14,548 18 


16,831 77 


47 


4,588 69 


7,690 99 


5,104 40 


5,780 79 


5,619 77 


48 


51,484 65 


47,016 70 


51,298 78 


58,772 23 


57,940 96 


49 


43,965 45 


37,711 00 


43,525 36 


49,810 66 


52,698 59 


50 


20,071 88 


22,189 29 


17,669 03 


23,511 23 


20,859 24 


51 


87,055 23 


94,682 36 


90,066 93 


101,731 CO 


99,082 19 


52 


11,984 51 


11,221 19 


10,538 16 


13,723 80 


12.094 94 


53 


144,557 75 


151,369 98 


135,059 87 


168,020 10 


149,096 15 


54 


^0;064 72 


80,980 68 


79,622 38 


92,616 72 


84,565 04 


55 


79,504 80 


76,695 36 


75,008 33 


91,392 59 


85,434 31 


56 


(44,062 61) 


56,259 94 


41,204 29 


(50,251 20) 


43,974 22 


57 


5,095 10 


5,850 40 


5,608 06 


6,001 91 


6,626 74 


58 


32,355 08 


28,268 58 


32,280 86 


36,736 71 


35,850 56 


59 


30,113 40 


28,227 67 


32,146 57 


34,488 63 


35,955 76 


60 


34,226 22 


30,203 38 


— *4,568 73 


(38,907 74) 


—1.347 69 


61 


54,040 39 


40,719 63 


56,076 66 


60,351 93 


61.763 05 


62 


102,643 37 


143,922 18 


118,868 79 


124,951 31 


129,776 04 


63 


23,432 52 


21,029 20 


24,213 94 


26,692 05 


26,613 58 


64 


44,251 00 


36,101 29 


48,736 06 


49,846 71 


52,217 39 


65 


15,998 45 


14,693 25 


15,978 06 


18,275 90 


18,533 75 


66 


25,559 83 


18,438 66 


27,633 17 


28,417 82 


30,170 46 


67 


29,259 80 


23,087 40 


30,440 74 


32 838 35 


34,561 36 


68 


4,284 30 


4,886 56 


4,517 44 


5,041 72 


4.879 32 


69 


19,572 48 


15,073 16 


22,788 53 


21,908 82 


27,328 02 


70 


9,865 79 


12,078 10 


11,116 78 


11,737 89 


13,027 02 


72 


45,225 56 


40,807 15 


44,374 48 


51,550 67 


50,919 18 


73 


51,413 30 




57,299 99 


56,094 82 


59,508 57 


74 


18,787 70 


15,183 15 


20,389 23 


21,141 09 


22,069 02 


76 . 


21,337 00 


19,189 15 


20,236 32 


24,311 32 


23.867 61 


77 


31,161 30 


31,048 14 


34,174 06 


35,973 76 


39 203 74 


78 


2,307 60 


3,779 70 


2,779 30 


2,893 45 


3.212 90 


79 


3,510 43 


5,765 86 


4,192 88 


4,404 15 


4,840 90 


80 


10,559 20 


10,836 95 


10,793 94 


12,238 92 


14,153 40 


81 


18,892 57 


16,986 94 


19,263 38 


21,525 54 


26,948 37 


83 


7,479 89 


6,763 48 


8,055 62 


8,528 23 


9.111 29 


84 


29,340 03 


27,243 00 


28,191 79 


33,562 69 


33.747 00 


85 


23,126 31 


23,498 52 


22,684 30 


26,768 58 


27,001 32 


86 


13,580 17 


16.716 77 


14,852 90 


16.171 27 


17,642 07 


Total 


13,233,437 60 




$3,289,330 89 


13,767,104 60 


$3,740,869 69 


^ \^ W«^A 




^^ ^^ w w ^* ^^ ^ ^^ ^^ ^^ ^^ ^^ 



♦$8,480.00 recovered from contractor for failure to complete work. 
Figures in parenthesis not included in total. 
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A statement of the Engineer's estimates, the amounts 
of the lowest bids and the cost of completed contracts is 
given in Table 2. The Engineer's preliminary estimates of 
the cost of work included in the proposals are strictly com- 
parable to the amounts given in the second column, which 
are the amounts of the tenders of the lowest bidders to whom 
the contracts were awarded in all cases. In column 4 are 
given the total amounts actually paid the contractors which 
differed from the amounts bid on account of increase or de- 
crease of the quantity of work actually done under the sever- 
al items of the contract over or below the quantities included 
in the original proposals, and on account of amounts paid 
as premium or deducted from paj^ments otherwise due as 
liquidated damages on account of delay. 

At the time the Engineer's preliminary estimates of the 
cost of work included in the proposals were prepared, simi- 
lar estimates of the total cost of the work were also made. 
These estimates are given in column 5 and are directly com- 
parable to the figures given in column 6, which, in each case, 
is the total cost of the completed sewer. 'The total cost of 
the completed sewer includes, in addition to the amount paid' 
the contractor, the cost of administration, engineering, 
rights of way, damages and relatively small amounts for 
supplies, such as castings and other metal work furnished by 
the Commission. Such materials, which were used in small 
amounts upon all of the sewers built were purchased by the 
Commission under separate contracts with manufacturers 
of or dealers in such supplies. 

The form of contract adopted by the Commission is that 
known as the unit price contract under which practically all 
of the work is itemized in units, such as earth excavation 
per lineal foot, rock excavation per cubic yard, concrete ma- 
sonry per cubic yard, etc. 
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Table 3 is an analysis of the cost of the sewers built by 
contract. The total amounts of the payments at contract 
unit prices are given in column 2. Under this form of con- 
tract prices are received for all of the items which it is pos- 
sible to specify or anticipate in advance. As unforeseen 
difficulties are likely to arise, however, an item in the con- 
tract provided for the doing of such unexpected work under i 
an item designated "extra work" which, in all cases, was n 
specified at cost plus 15 per cent. The amounts paid for 
such extra work are given in column 4 of Table 3. 

With the exception of five of the 83 contracts, 
both the premium and liquidated damage clauses have been ^ 

included in all contracts awarded ; under the former the sum Jj 

of Twenty-five ($25.00) dollars per day was paid to the con- ^ 

tractor for each and every day between the time of comple- . '^ 

tion of the work and the time specified in the contract for ^ 

such completion. Under the latter the sum of twenty-five 
($25.00) dollars a day was deducted from other payments 
due the contractor for each and every day of delay in com- 
pleting the contract after the expiration of the time stipu- 
lated for its completion. Contracts numbered 1, 2 and 4 in- 
cluded the liquidated damage clause but not the premium 
clause. Both clauses were omitted in contracts 76 and 81. ^•^ 

On several occasions contractors filed claims with the 
Commission for damages for which they maintained the 
Commission should make payments in addition to those stip- 
ulated under the regular items of the contract. The pay- 
ments made on account of such damages are given in column 
10. Although suits for some of these claims were filed in 
court none reached actual trial. 

No suit brought against the Commission resulted in a 
judgment establishing a different construction of the con- 
tract other than that placed upon it by the engineer, al- 
though work was done under eighty-three contracts. 

This was due in part to the carefulness with which the 
contract was drawn from both a legal and an engineering 
standpoint arid also to the fact that extremely accurate con- 
temporaneous data were at all times kept by the field force 
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resulting in few real disputes between the contractors and 
the engineer as to facts concerning the work. 

The total amounts paid the contractors under the regular 
items of the contract and including premiums, liquidated 
damages and amounts paid on claims are given in column 12. 

As has already been stated, the cost of administration 
and engineering from July 10, 1907, to the completion of the 
work has been distributed among the various projects under- 
taken. The amount of such charges and of small incidental 
items not included in the contracts is given in column 14 of 
Table 3. The total cost of each contract is given in column 
16. 

The relation of the several items of payment given in 
Table 3 to the total amounts paid the contractor and the 
total cost of the work are given in terms of percentage in the 
heavy and light-faced figures. 

In Appendix A are given the summaries of the bids upon 
each of the contracts not included in the report of 1910. 
Each summary gives all of the items of the contract upop 
v/hich prices were taken, the quantities ppon which the sev- 
eral bids were compared, the unit prices tendered, and the 
amounts under the several items, and the total amounts of 
each bid. The contract was awarded in each case to the 
lowest bidder as indicated by the totals of the several bids. 

The contracts have been advertised in one engineering 
journal in Chicago and two similar journals in New York 
and a trade journal published in Baltimore. The total num- 
ber of bids received at all lettings was 445, the minimum 
number upon any contract being 2, the maximum number 
being 11, and the average number of bids per letting, 5.2. 

In Appendix B are given various data relating largely to 
the sewers built by contract. 

The names by which the various sewer contracts were 
designated, the approximate location of the work, the name 
of the contractor, the date of the contract and the date of 
completion are given in Table 1. In Table 2 of this Appen- 
dix are given various data relating to the quantity and char- 
acter of excavation and the prices paid for the same. As 
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the same data relating to the first sixty contracts were tabu- 
lated in a similar manner in the report of 1910, this table 
pertains only to the succeeding contracts between numbers 
61 and 86, both inclusive. The unit quantities and prices of 
concrete and steel reinforcement are given in Table 3 of Ap- 
pendix B. As the data given in a similar table in the report 
of 1910 were complete for the first sixty contracts, this table 
relates only to contracts between numbers 61 and 86, both 
inclusive. 

An attempt has been made to give data in Table 4 of Ap- 
pendix B, from which an intelligent conception of the rate of 
progress upon the several contracts can be obtained. This 
table includes, among other data, the quantity of excavation, 
concrete and steel per lineal foot of sewer ; also the number 
of cubic yards of excavation per day, the average number of 
cubic yards of concrete placed per day, the average lineal 
feet of sewer built per day, and the maximum and minimum 
rates of progress for one month in lineal feet of sewer con- 
structed. The data given in a similar table in the report of 
1910 was not complete as many of the contracts included had 
not been finished, consequently this table includes all of the 
contracts awarded by the Commission. 

The total amount expended upon contract work, including 
all charges, whether for overhead expenses or on account of 
contracts, was $3,740,869.69. The total amount of money 
expended other than payments to contractor was $451,538.80 
or 12.07 per cent, of the total cost of this work. In the fol- 
lowing table are given the several general items of such ex- 
penses and the per cent, which each was of the total expen- 
ditures on account of contract work on January 31, 1913. 
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DISTRIBUTION OF EXPENSE OTHER THAN PAYMENTS TO 

CONTRACTOR, ON CONTRACT WORK, TO 

JANUARY 31, 1913. 

Per Cent of 
Item Total Coft Total Ezpcndiiluret 

Administration | 78,025 03 2.09 

Engineering 336,544 87 9.0O 

Rights of Way 12,319 36 0.33 

Castings and other metal work sup- 
plies 15,461 29 0.41 

Damage Suits (exclusive of Rights 

of Way) 8,307 52 0.22 

Amount of Payments to Contract- 
ors 3,289,330 89 87.95 

||| — — — ^-^■~ 

$3,739,988 96 100.00 

Contracts Completed by Surety Companies. — The to- 
tal number of contracts completed under the original agree- 
ments made by the Commission was eighty-three. Of this 
number ten, involving but six contractors, were completed 
by or at the expense of the sureties on the several contracts. 

The reasons for the failure of these contractors to com- 
plete their work appeared to be lack of previous experience 
in this class of work, insufficient capital, inefficient business 
management, liabilities arising from construction work un- 
dertaken elsewhere and low prices bid for the work under- 
taken. 

It should be stated to the credit of the surety companies 
that almost without exception they carried the work to com- 
pletion in a satisfactory manner and with reasonable 
promptness, although suffering substantial losses in several 
instances. 

In addition to the ten instances mentioned above, the 
lowest bidders upon the Green Street Sewer in October, 1908, 
refused or failed to sign the contract wjiich had been award- 
ed to them. The surety upon the proposal bond, the United 
Surety Co., of Baltimore, recognizing its obligation offered 
to have a local firm execute a contract for the work at the 
prices named in the original proposal and to join as surety 
for its faithful execution. This proposition was accepted 
by the Commission and the work was satisfactorily complet- * 
ed under a contract made in pursuance of this agreement. 

35 



In January, 1910, the Blackstaff Engineering Co., Incor- 
porated, of Philadelphia, was awarded a contract for the con- 
struction of Section F, Beargrass Intercepter. After sev- 
eral months of progress, below the requirements of the con- 
tract, due somewhat to financial difficulties, the company 
abandoned the contract about the middle of July, 1910, 
claiming that the conditions encountered were not such as 
were indicated by the contract drawings. 

Early in September following the Commission re-adver- 
tised the work and re-let the same to the Henry Bickel Com- 
pany, at a loss of some $20,000. The work was expeditious- 
ly and satisfactorily completed by the Henry Bickel Com- 
pany upon the original plans and specifications, and the 
Commission brought suit against the Blackstaff Engineering 
Co. to recover the difference between its bid and the bid of 
the Henry Bickel Company and against the surety, the Fidel- 
ity & Deposit Company of Maryland, to recover $8,000, the 
amount of the bond. In this suit both the lower and higher 
courts upheld the Commission and awarded j udgment in the 
full amounts claimed by the Commission against both the 
contractor and surety. 

Work Done by Day-Labor. 

The Commission at the outset organized an Engineering 
Department so that all of the engineering has been done by 
the employes of the Commission. In connection with this 
work it was necessary to employ a small day-labor force 
during the earlier years of the work for the purpose of mak- 
ing borings and assisting upon engineering investigations. 
In 1909, it was found necessary to make material 
changes in the plans for the outlet structure of the North- 
western Sewer. This structure was to have been built as a 
part of Contract No. 42, but it was found that the founda- 
tions were not satisfactory in the location selected for thi^ 
structure at the time the contract was awarded, which was 
the reason for the change in plans. After the new plans 
• were prepared the contractor was asked to make a proposal 
for completing the work according to the revised plans. The 
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estimated expense of completing this work in accordance 
with the contractor's new proposal was $58,433.35, while the 
Engineer's estimate of the cost of this work was $42,489.22. 
The contractor gave as the reason for making such high fig- 
ures the fact that this work being located on the river bank 
was unusually hazardous because of the danger of frequent 
rises in the river, necessitating a temporary abandonment 
of the work, and other difficulties likely to be encountered in 
this location, including a very large flow of ground water 
which would require expensive pumping and might render 
excavation and timbering very expensive. Careful consider- 
ation was given to the advisability of re-advertising the work 
and securing new tenders, but it was believed that such bids 
would be very high on account of the hazardous nature of 
the work. The Chief Engineer, therefore, recommended 
that the work be done by day-labor under authority of Sec- 
tion Nine of the Act of 1906, in which recommendation the 
Consulting Engineer concurred. 

The Commission acting in accordance with this recom- 
mendation authorized that the work involved in this contract 
be completed by day-labor, and accordingly the day-labor or- 
ganization was increased, machinery, tools and supplies 
were purchased, and the work was done under the direction 
of the engineer in charge of the Northwestern Division, at a 
cost of $41,850.13. 

In the summer of 1910, it was felt that the bids received 
for the construction of a sewer in Oak Street, Section B, 
were unreasonably high, and the Commission, acting upon 
the recommendation of the Chief Engineer, decided to have 
this work done by day-labor. Subsequently the Commission 
authorized also the construction of the sewer in Eighth and 
St. Catherine Streets to be built by day-labor for the same 
reason. Subsequent to 1910, there were quite a number of 
relatively small pieces of work involving difficulties, in some 
cases not easy to, anticipate, which it seemed wise to the 
Chief Engineer to do by day-labor, and acting upon his rec- 
ommendation the Commission authorized that this work be 
done in that manner. The day-labor force was, therefore, 
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organized to carry on such work, for which proposals were 
felt to be unreasonably high, hazardous undertakings, and 
the small odds ^nd ends, like the construction of regulators, 
inlets and catch-basins. 

During the year 1911, bids were received for the con- 
struction of Section D, Middle Fork Sewer. As these bids 
exceeded the Engineer's preliminary estimate by a substan- 
tial percentage, it was felt that this work should be under- 
taken by day-labor. 

In 1911, work was begun upon the improvement of Bear- 
grass Creek. As this construction must be carried on in the 
bed of Beargrass Creek, a stream which rises very quickly 
in times of rain, it was felt that judicious contractors would 
be obliged to make their proposals high because of the risk 
of being flooded and having partially completed work dam- 
aged at frequent intervals. The Chief Engineer, therefore, 
recommended to the Commission that it was wiser for the 
Commission to carry the risk than to pay the contractor for 
carrying it, and that the work be done by day-labor. The 
organization has, therefore, carried this work to completion 
during the last year. 

During the earlier years, when the work was first under- 
taken by day-labor^ it was handled by the Division Engineers 
in whose division it happened to be located. In 1911, as the 
amount of contract work was gradually decreasing, the or- 
ganization was re-arranged, all the contract work being put 
first in the hands of Mr. H. S. Morse, formerly in charge of 
the Eastern Division, and later in the hands of the Designing 
Engineer, Mr. J. H, Kimball, and all of the day-labor force 
being put under the direction of Mr. F. C. Williams, former- 
ly in charge of the work on the Southern' Division, under 
whost direction the improvement of Beargrass Creek has 
been brought to completion. 

The fact that the work of the Commission would termin- 
ate in the near future has been kept constantly in mind in 
securing equipment with which to do the day-labor work, 
and an effort has been made to purchase only such machinery 
for each undertaking as was warranted by the work which 
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was to be done rather than with a view of using such ma- 
chinery on other work in the future, as would be possible 
were the activities of the Commission to be continued indefi- 
nitely. The cost of all machinery purchased has been 
charged to the work upon which it has been used. 
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In Table 4 are given the Engineer's estimates, the pro- 
posals and the cost of work done by day-labor for projects 
undertaken. The total cost of work done by day-labor 
was $401,748.06, or 9.5 per cent, of the total expenditures of 
the Commission. Three of the projects were advertised and 
the lowest bids received are given in column 3 of this table, 
as is also the estimated cost of completing Section A, North- 
western Sewer based upon the tender of the contractor who 
began the work. In column 5 of this table are given the 
calculated cost of each of the four sewers for which proposals 
were received, based upon the prices named in the lowest 
proposals. The items in this column vary from those in col- 
umn 3 as the quantity of the work under the several items 
was increased or decreased above or below the quantities up- 
on which the proposals were based. In column 6 is given 
the actual cost of doing by day-labor that portion of the work 
covered by the proposals. In column 7 is given the Engi- 
neer's preliminary estimate of the total cost of the work, 
while in column 8 is given the cost of administration, engi- 
neering and incidentals, and in column 9, the total cost of the 
completed work. 

From an examination of the figures given in Table 4, it will 
be seen that a material saving resulted from doing by day- 
labor the work covered by Contracts No. 42, 71 and 75. The 
contract for Section D, Middle Fork Sewer, No. 82, cost 
substantially the same as the lowest bid, very little saving 
resulting from doing this work by day-labor. Taking these 
four contracts together, the total saving was $39,783.55. 

The general results of building those sewers and other 
structures by day-labor rather than by contract have been 
satisfactory. It is not possible to compare the cost in all 
cases with bids because the work was of such a nature that 
it was not practicable to secure tenders for doing it. It is 
believed, however, that the results indicated by the saving 
upon those projects upon which bids were received is indica- 
tive of the saving effected on the other work. 
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Current Prices. 

Preliminary estimates of the cost of the work covered by 
the various contracts have been made prior to the time when 
bids were received. While the bases of these estimates doubt- 
less varied from time to time, depending on market condi- 
tions, price of labor, and the tendency of contractors to bid 
higher or lower than previously, it is believed that these vari- 
ations have not been large. Diagram A shows graphically the 
relation between the Engineer's estimates and the lowest 
bids received. It will be noticed that during 1907, 1908 and 
the first six months in 1909, the proposals were almost invar- 
iably below the Engineer's estimates. During the latter part 
of 1909, there was a decided tendency toward an increase in 
contract prices with reference to the Engineer's estimates, 
and in 1910 and 1911, the prices were materially higher than 
the estimates. This decided tendency toward higher prices 
led to the decision to do some of the work by day-labor in 
cases where the tenders were materially in excess of the 
Engineer's estimate. The Commission hesitated to take thiA 
step, how^ever, and delayed doing so hoping that contract 
prices would more nearly approach the Engineer's estimates. 

There has been a feeling in certain circles that contrac- 
tors upon the Commission's work have in a good many cases 
failed to make a reasonable profit and that some have lost 
considerable sums of money. 

It appears to be true that the standard of workmanship 
required upon these se\^ers was materially better than that 
which has been required in work of a similar character in 
this part of the country. It was considered necessary to 
build the structures not only in a (substantial manner but to 
secure a smooth finish, which enables the sewers to carry the 
greatest amount of sewage. This policy was established at 
the outset and the contracts were drawn with the greatest ^ 

care to make perfectly clear the character of workmanship 
which was to be required, so that the bidders were fully ad- i 

vised as to the nature of the work when they made up their ' ^ 

proposals. In a number of cases the successful bidders ap- ^ « 
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parently thought that the requirements of the contract would 
not be enforced. This, however, was not the case and every 
effort has been taken to secure the character of workman- 
ship specified in the contracts. 

When the first bids were made, the current prices of labor 
were relatively low, the minimum price paid for any consid- 
erable amount of labor in 1907 and 1908 being $1.35 per day. 
There has been a decided tendency toward an increase in the 
price of labor so that it is doubtful if any material amount 
of labor has been obtained in the last three years for less 
than $1.75 per day, and there have been many cases where 
the labor has cost as high as $2.00 per day. 

The prices of materials have not varied as much as the 
price of labor although there has been a tendency toward an 
increase in price during the period covered by this work. 

One possible explanation for the fact that the earlier bids 
were relatively low is that most of the bidders were not ex- 
perienced sewer contractors but had gained their experience 
upon very different undertakings, such as the erection of 
buildings, railroad and other work. Furthermore, most of 
the earlier bids were received from contractors who were 
not familiar with local conditions and who came from outside 
the city. It is an interesting fact that in Louisville during 
the twenty years prior to 1906, but one large masonry sewer 
had been built, that known as the Southeastern Sewer, so 
that there were no local contractors at the time this work 
was commenced familiar with this class of construction. It 
is of further interest to note that no sewers had been built 
of concrete in this city prior to the work of this Commission. 

Work Done. 

The Commission early decided that it was wise to expend 
the fund resulting from the sale of these bonds, or the most 
of it, for the construction of large trunk lines and to leave 
the construction of small lateral sewers to be paid for from 
the annual appropriations of the city. It naturally follows, 
therefore, that the number of miles of sewers built by the 
Commission is much less than would have been the case had 
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the funds been expended for the small and relatively inex- 
pensive sewers. 

The total length of sewers constructed by the Commis- 
sion is 54.05 miles, making the total length of sewers built in 
the city to September 1, 1912, 177.56 miles. In Table 5 is 
given the length of each size of the sewers and drains con- 
structed by the Commission. 

TABLE NO. 5. 

LENGTH OF SEWERS AND DRAINS CONSTRUCTED BY COM- 
MISSIONERS OF SEWERAGE. 



Size 
In. 


Length 
Ft. 


Size 
In. 


Length 
Ft. 


Size 
Ft. In. 


Length 
Ft. 


Size 
Ft. In. 


Length 
Ft. 


Size 
Ft. In. 


Length 
Ft. 


8 


27,640 


33 


12.954 


• 
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Total, 285,378 linear feet, or 54.05 miles. 

Upon the accompanying map is shown the sewers built 
by the Commission and the sewers built by the city, as well 
as the districts drained. In examining the map it should 
be remembered that the areas drained by the sewers built by 
the Commission are served in many cases only by the main 
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trunk lines and that these districts are not fully provided 
with lateral sewers. Such sewers, however^ can be built 
from time to time as the necessities of the communities re- 
quire. 

The location and description of each sewer constructed 
by the Commission is given in Appendix C. 

In the report of 1910, a detailed description of the con- 
tracts then completed or well under way was given and this 
work is not described in the present report. A detailed de- 
scription of the several contracts completed since 1910 
report was issued is given in Part Two of this report. 

Southern Outfall. — ^The most important and the 
largest single project undertaken by the Commission was the 
construction of the Southern Outfall. This outfall was com- 
pleted in September, 1910, the last section finished being 
that known as Section "D," the closure being made at the 
intersection of Wilson Avenue and Fifteenth Street. This 
sewer extends from a point on the Ohio River, one mile be- 
low the foot of Broadway to the intersection of Avery Ave- 
nue and Brook Street, a distance of 5.2 miles. The size 
varies from 15 feet 6 inches in diameter to 7 feet in diameter 
and it will drain an area of about 4,600 acres, the greater 
portion of which is now within the city limits. It has cost 
about $1,212,860.70. 

Soon after the completion of the Southern Outfall, and 
before it was put into use, the Commission provided for 
lighting, by electricity, for exhibition about one-l^alf mile of 
the interior of the sewer in and near the State Fair Grounds 
on September 19 and 20, 1910, when the public was invited 
to view this portion of the Outfall. In response to this invi- 
tation, the sewer was inspected by his Honor, Mayor W. 0. 
Head, representatives of the Board of Public Works and the 
Board of Public Saf-ety^ and members of the Commercial 
Club and the Board of Trade and many other citizens. 

As soon as the Outfall was completed the work of con- 
necting the existing sewers in its drainage area was begun 
and between September 24 and December 6, 1910, connec- 
tions were made with several sewers in the Western Outfall 
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and Dry Run basins, thus putting in service the sewers pre- 
viously built by the Commission for the relief of these dis- 
tricts. Such connections were made at Twenty-third 
Street and Ormsby Avenue, Eighteenth Street, and St. Louis 
Avenue, Fijfteenth Street and Ormsby Avenue and Twelfth 
and Breckinridge Streets. 

The connection at Twenty-third Street provides for the 
discharge into the Southern Outfall of the drainage from 
the very narrow district lying on either side of Ormsby Ave- 
nue between Twenty-third Street and Fifteenth Street. 

The connection at Eighteenth Street and St. Louis Ave- 
nue together with the construction of the sewer in Twenty- 
first Street and Boiling Avenue provide for the drainage into 
the Southern Outfall of a considerable area south of it, the 
drainage from a part of which formerly found its way into 
the Western Outfall. I^-^ 

The Fifteenth Street connection provides for diverting 
the flow from a large district extending as far easterly as 
Ormsby Avenue and Garvin Place from the Western Outfall 
into the Southern Outfall. 

The connection of the Western Outfall in Breckinridge 
Street at Twelfth Street with the new sewer in Twelfth 
Street and the building of the Oak Street and the Eighth 
Street and St. Catherine Street sewers provide for the di- 
version of the drainage from the upper end of the Western 
Outfall basin and a portion of that from the Dry Run Basin 
into the Southern Outfall. This area extends as far north 
as Green and Ninth Streets, as far east as Fourth and York 
Streets and Third and St. Catherine Streets, and as far south 
as Third and Park Avenue. The greater portion of this 
area constitutes the largest single area transferred from the 
Western Outfall basin to the drainage area of the new South- 
ern Outfall, and is one which has suffered greatly in the 
past from flooding. 

The sewer built in Hill Street, from the Southern Outfall 
at Ninth Street to the Louisville & Nashville Railroad under- 
pass, provides for diverting the drainage from the upper por- 
tion of the Dry Run basin extending as far east as Fourth 
Street. 
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The Dry Run Basin has been further relieved by buiM- 
ing a sewer in Third Street from the Southern Outfall in 
Avery Avenue to A Street where the Dry Run sewer was 
cut off and connected with it, and in Second Street from the 
Southern Outfall in Avery Avenue to Magnolia Avenue, and 
in Magnolia Avenue to the alley west of Second Street. 
These relief sewers provide for extending the boundaries of 
the Southern Outfall basin to include the area adjacent to 
Third Street between Avery Avenue and Park Avenue and 
that adjacent to Second Street as far north as Oak 
Street. Other minor connections have been made by 
means of which all the drainage south of Avery Avenue has 
been diverted from the Dry Run sewer to the Southern Out- 
fall. These various connections have lessened the burden 
on the Dry Run sewer and have provided an outlet into the 
Southern Outfall for that part of the system lying above the 
points of connection, relieving the laterals in this territory 
from the effect of freshets in the South Fork of Beargrass 
Creek. 

The Southern Outfall is now receiving the drainage from 
900 acres, previously drained into the Dry Run sewer, and 
1,174 acres formerly draining into the Western Outfall sys- 
tem. It also receives the dry weather flow of sewage from 
the Western Outfall and from the Northwestern Trunk 
Sewer, which is intercepted and conveyed by the Western 
Intercepter. 

South Louisville Branch Sewer. — This, the most im- 
portant branch of the Southern Outfall, extends from a point 
near the intersection of Avery Avenue and Seventh Street 
extended, through South Louisville to the southern city 
boundary line at Oakdale. This sewer is of the proper size 
to drain South Louisville and such adjoining territory as 
may be expected to become a part of the city in the near 
future. This makes possible the construction of numerous 
laterals required to serve this district. 

The Commission has built two lateral sewers in this 
district, one in Central Avenue from Fourth Street east- 
wardly to the shops of the Louisville & Nashville Railroad, 

47 



with a branch southwardly in Third Street to the present 
city limits; the other in O Street from Seventh Street to 
Sixth Street. 

Brook Street Sewer. — Another important branch of 
the Southern Outfall has been built out Brook Street from 
Avery Avenue to a point in Floyd Street immediately beyond 
the city limits where the Dry Ruil enters the city. This 
sewer is 5,172 feet in length and 71/2 by 10 feet in size. It is 
designed to take the sewage and storm flow from the upper 
Dry Run Basin south of Avery Avenue. For the present 
it is connected with the Southern Outfall but it is intended 
that ultimately only the dry weather flow will be discharged 
into the Southern Outfall, the storm flow to be conducted to 
Beargrass Creek by an Overflow Drain to be constructed 
from a point at the junction of Brook Street and Avery Ave- 
nue to Beargrass Creek at a point a short distance north of 
Kentucky Street. Before this Overflow Drain is built, which 
should be in the near future, Beargrass Creek should be 
improved and lowered in accordance with the report upon the 
"Improvement of Beargrass Creek," embodied in the report 
of the Commission issued in 1910. 

Beargrass Creek Intercepter and Connections. — 
The Beargrass Creek Intercepter, extending from the Ohio 
River at a point near the foot of Campbell Street extended to 
a point near the South Fork of Beargrass Creek in St. 
Michael's Cemetery, a distance of about 3.38 miles, was com- 
pleted in 1911. The Intercepter varies in size from six feet 
six inches by six feet one and one-half inches to thirty-three 
inches in diameter and is designed to receive ultimately the 
dry weather flow of sewage from 7,829 acres. The North- 
eastern Sewer, designed to receive the sewage from the Cres- 
cent Hill district, and the Middle Fork Sewer, designed to 
receive the sewage from the south side of Crescent Hill and 
the northerly side of the Highlands, discharge into the Inter- 
cepter. All of the other sewers draining the area of the 
South Fork of Beargrass Creek were built upon the com- 
bined system and excepting the Baxter Avenue Sewer and a 
small sewer in Schiller Avenue have been so connected, with 
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the Intercepter, that the dry weather flow and a portion of 
the storm flow will be discharged into it. These connec- 
tions have been provided with automatic gates opened and 
closed by means of floats which rise and fall as the height 
of water in the Intercepter rises and falls. As the Inter- 
cepter becomes full the gates in the regulators gradually 
close so that the surplus flow in the old trunk sewers is di- 
verted into Beargrass Creek. 

The Intercepter is located on the westerly side of Bear- 
grass Creek and is in a general way parallel with the main 
stem of the creek and the South Fork. The Intercepter di- 
verges from the creek at a point near Main Street, taking 
a more direct course to the river. 

As many of the combined trunk sewers discharge into 
the creek from the easterly side, it has been necessary to 
provide connections from these sewers to the Intercepter 
below the bed of the creek, some of which have of necessity 
been in the form of inverted siphons. 

Two types of regulators have been uspd upon this work, 
the larger being illustrated by the drawing Plate B of the 
regulator installed on the Green Street Sewer. The regula- 
tor is placed in an underground masonry chamber and con- 
sists of a gate carried on one end of a lever to the other end 
of which is attached a float. The float chamber is connected 
with the intercepting sewer by means of a small pipe so that 
the sewage rises and falls in the float chamber in unison 
with the rise and fall of the sewage in the intercepting sewer. 
As the float rises the gate is closed and vice versa as the float 
falls the gate is opened. 

The smaller type of regulator is illustrated by the draw- 
ing of the regulator installed upon the Cooper Street Sewer, 
P>ate C. This regulator is similar in principle to the one 
already described, the main difference being that a smaller 
spherical float is used to control the opening and closing of 
the gate and this float rides upon the sewage in the manhole 
upon the branch sewer, the height of the sewage being con- 
trolled by the height of the sewage in the Intercepter 
through the main connection, no special float chamber being 
provided for it. 
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Northeastern Sanitary Sewer. — The northeasterly 
portion of the city in the vicinity of Crescent Hill has been 
sewered upon a double system, by which is meant that sew- 
ers have been provided to receive the sewage and that storm 
drains, independent of the sewers, have been provided to con- 
duct the storm water to the nearest water course. 

The trunk sewer connects with the Beargrass Intercep- 
ter at a point in Mill Street immediately north of the Louis- 
ville & Nashville Railroad tracks, and extends in an easterly 
direction through the Cutoff Embankment and under Bear- 
grass Creek by means of an inverted siphon, and thence in a 
generally easterly direction in or near Letterle Avenue to 
the Crescent Hill district. Lateral sewers connecting with 
the trunk sewer have been provided to serve the streets now 
constructed in this district. 

Storm drains have been built from the Edwards Pond 
Branch in or near Jane Street and Vernon, Ewing, Aubin 
and Crescent Avenues, to provide outlets for the storm 
watef from this district. 

Improvement of Old Bed of Beargrass Creek. — The 
report of the Board of Engineers recommended the con- 
struction of a drain along the old bed of Beargrass Creek, 
It was found economical to construct this drain in connectioft 
with the Northeastern Sanitary Sewer, as described in con- 
siderable detail in the report of 1910. This drain was con- 
nected with the existing gate and culvert through the Cut- 
off embankment and extends from that point in a westerly 
direction, following approximately the old bed of Beargrass 
Creek, to a point in Campbell Street just north of the Louis- 
ville & Nashville Railroad tracks. Throughout the greater 
portion of its length, it is the lower portion of a two-story 
concrete structure built upon a pile foundation. The drain 
grades in an easterly direction toward the Cut-off embank- 
ment while the sewer above it grades in a westerly direction 
toward the Beargrass Intercepter. 

Middle Fork Sewer. — This trunk sewer has been built 
in that portion of the Middle Fork drainage area which is 
within the city limits and serves district which may be desig- 

50 



Diversion Chamber at Junction of NorthweBtern e«wer and 
Western Interoepter. A— LookInK down stream. B— Looking up 
Stream. 



nated as the south side of Crescent Hill and the north side 
of the Highlands. This district is designed to be sewered 
by the separate system. The Middle Fork Sewer connects 
with the Beargrass Intercepter at a point near the junction 
of the Middle and South Forks of Beargrass Creek and ex- 
tends in an easterly direction along the Middle Fork to a 
point in Cherokee Park. Three main branches have been 
constructed, the most northerly being the sewer in Long 
Avenue, the central one passing through Cherokee Park to 
Bonnycastle, Alta and Sherwood Avenues, and the southerly 
branch connecting with the Enterprise Trunk Sewer by 
means of a regulator, this sewer having been built to receive 
I'K)th sewage ai^d storm water. Another important branch 
of the Middle Fork Sewer extends through Cave Hill Ceme- 
tery in a southerly direction to Transit Avenue and serves a 
well built up district in this vicinity just west of the ceme- 
tery. Parallel to this branch a storm drain was constructed 
which discharges into the Middle Fork of Beargrass Creek 
at a point near the Workhouse property. 

Northwestern Sewer.— This sewer extends from the 
Ohio River at Shawnee Park to Nineteenth Street, a dis- 
tance of 2.88 miles. It varies in size from thirteen feet six 
inches wide by nine feet high to a circular sewer five feet in 
diameter. This sewer provides for the ultimate drainage 
of the northwestern portion of the city lying in a general 
v/ay between Madison Street on the south and Bank 
Street on the north and between Twenty-sixth and Twenty- 
eighth Streets on the east and the Western Parkway on the 
west. The district between Twenty-sixth and Fifteenth 
Streets, formerly draining into the Western Outfall, has 
been transferred to the drainage area of this sewer, thus fur- 
nishing further relief to the Western Outfall. 

While the main outlet of this sewer is located on the 
bank of the Ohio River in Shawnee Park, the dry weather 
flow will be diverted to the Southern Outfall, only the storm 
flow passing out through this outlet into the river. 

Western Intercepter. — An intercepting sewer has 
been constructed from the Southern Outfall at a point in 
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the Kentucky State Fair Grounds to the Northwestern 
Sewer in Shawnee Park. The intercepter is five feet in di- 
ameter at its lowest end and three feet six inches in diameter 
at its upper end. It passes under the Western Outfall in 
Broadway at which point it receives the dry weather flow 
from this outfall through an automatic regulator. The dry 
weather flow in the Northwestern Sewer is diverted into the 
the Western Intercepter. This Intercepter thus prevents 
the discharge of sewage into the Ohio River in the vicinity 
of Shawnee Park. 

TiTTRTY-POURTH STREET OUTLET. — A portion of the old 
Thirty-fourth Street Sewer, extending from the Ohio River 
at the foot of Thirty-fourth Street to a point a short dis- 
tance south of Water Street, has been in an unsatisfactory 
and more or less dangerous condition for a number of years 
due to deformation caused by the pressure of the earth on 
the boiler plate structure. At the urgent request of the 
Board of Public Works, the Commission undertook tq rebuild 
this portion of the Thirty-fourth Street Sewer, although this 
work was not included in the original plans of the Commis- 
sion. The rebuilding of this outlet was described in detail 
in the report of 1910. A new structure was built parallel 
to and on the westerly side of the old sewer and was extend- 
ed about 125 feet further out into the river, thus providing a 
submerged outlet in place of the old outlet discharging on to 
the river bank above the water at all ordinary stages of the 
river. This work cost $43,531.45 and is the only work of 
reconstruction or repair of existing sewers which has been 
done by the Commission. 

Relief Sewers. — One of the problems presented to the 
Board of Engineers when appointed in 1906 was that of pro- 
viding relief for a large number of existing sewers which 
were found to be overtaxed at times of heavy rainfall. Sug- 
gestions were made in its report for the construction of a 
number of relief sewers which should supplement existing 
sewers and thus furnish a greater opportunity for disposing 
of surplus water, but the most important steps toward fur- 
nishing relief were the diversion of a large portion of the 
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run-off then draining into the Western Outfall into the pro- 
posed Southern Outfall and a similar diversion of the flow of 
the upper part of Dry Run temporarily into the Southern 
Outfall. 

At that time the drainage area tributary to the Western 
Outfall was 4,037 acres, of which 1,200 acres have been 
made tributary to the Southern Outfall and 1,440 acres to 
the Northwestern Sewer. The present drainage area of the 
Western Outfall is 1,400 acres. 

In 1906, the area drainage into the Dry Run Sewer was 
3,880 acres, of which 900 acres have now been made to 
drain into the Southern Outfall. As pointed out elsewhere, 
however, 1,990 acres of the area now tributary to Brook 
Street at the intersection of Avery Avenue are intended to 
be served by the Southern Outfall only until such time as the 
Overflow Drain from this point to Beargrass Creek shall 
have been constructed, although the dry weather flow of 
sewage will continue to flow through the Southern Outfall. 

Trouble had been experienced with flooding in Green 
Street, now Fehr Avenue, between Shelby and Garden 
Streets. This sewer district was served by a trunk sewer 
in Green Street discharging into Beargrass Creek. Its 
drainage area was 109 acres and extended north and south of 
Green Street and westerly from Baxter Avenue to Hancock 
Street. Relief has been afforded this district by the con- 
struction of a new sewer in Green Street from Garden Street 
to Shelby Street, parallel with the old sewer, with suitable 
connections to the existing system. 

For a number of years past, considerable trouble has been 
experienced with flooding in the vicinity of the intersection 
of Rubel Avenue and Breckinridge Street. This locality had 
been served by the Highland Avenue Sewer discharging into 
Beargrass Creek at the foot of Brent Street south of Broad- 
way. Relief has been afforded this district by building a 
new sewer from the Southeastern Trunk Sewer, which dis- 
charges into Beargrass Creek at a point opposite the foot of 
Rufer Avenue, if extended, in Brent Street, Page Street, Bar- 
ret Avenue and Christy Avenue to the intersection of Christy 
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and Rubel Avenues. The drainage area naturally tributary 
to this sewer will be 46 acres. In addition to the yield frotn 
this area, the storm flow from 47 acres still tributary to the 
Highland Avenue Sewer will overflow into, this Barret Ave- 
nue Sewer, although the dry weather flow and some storm 
flow from this area will pass down the Highland Avenue 
Sewer as formerly. 

While the principal object of building the relief sewers has 
been to afford better drainage for the districts which were 
flooded at times of severe storms, the sewers have been built 
in all cases, except those in Green Street from Garden Street 
to Shelby Street, in York Street from Sixth Street to Seventh 
Street, in York Street from Fourth Street to Fifth Street, 
in Eighth Street from Oak Street to St. Catherine Street, in 
St. Catherine Street from Third Street to Sixth Street, in 
Oak Street from Seventh Street to Eighth Street, in Third 
Street from A Street to Brandeis Avenue, and in Second 
Street from A to Lee Streets and from Burnett Avenue to 
Magnolia Avenue, so that they will serve as laterals as well 
as relief sewers and thus provide new sewerage for the dis- 
tricts through which the sewers extend. The names and 
locations of the relief sewers are given in Table 6 : 



TABLE NO. 6. 

TABLE OF RELIEF SEWERS BUILT BY THE COMMISSIONERS OF 

SEWERAGE. 

From To 

Twelfth St. . '. Wilson Ave Breckinridge St. 

Twenty-ninth St. . . Broadway Walnut St. 

Chestnut St Twenty-ninth St. ... Twenty-eighth St. 

Nineteenth St Cedar St Broadway. 

Madison St Twentieth St Twenty-third St. 

Walnut St Eleventh St Thirteenth St. 

Walnut St Twentieth St Twenty-third St. 

Cedar St Twenty-eighth St. . . Nineteenth St. 

Twenty-hrst St Cedar St Jefferson St. 

Jefferson St Twenty-first St Twenty-third St. 

Sixteenth St Breckinridge St. ... Anderson St. 

Broadway Twenty-sixth St. ... Twenty-second St. 

Broadway Ninth St Sixth St. 
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TABLE NO. 6— Continued. 

From To 

Elliott Ave Twenty-sixth St. ... Twenty-fourth St. 

Magazine St TwentynBixth St. ... Twenty-fourth St. 

Ninth St York St Breckinridge St. 

Breckinridge St. ... Ninth St Sixth St. 

Twenty-first St St. Louis Ave Boiling Ave. 

Boiling Ave Twenty-first St Lane East of McCloskey Ave. 

Dumesnil St Fifteenth St Sixteenth St. 

Sixteenth St Dumesnil St Oak St. 

Oak St Sixteenth St Seventeenth St. on the north. 

Fifteenth St Wilson Ave Orm&by Ave. ' 

Twenty-third St. ... St. Louis Ave Ormsby Ave. 

Third St A St K St. 

Oak St Seventh St Fourteenth St. 

Eighth St Oak St St. Catherine St. 

St. Catherine St. ... Eighth St. Third St. 

Seventh St Hill St Magnolia Ave. 

Hill St Ninth St Alley west of Sixth St. 

Clay St Ormsby Ave. Guendaline Ave. 

High Ave Twenty-sixth St. ... Twenty-fourth St. 

Twenty-fourth St. . . High Ave Bank St. 

Twenty-fifth St Bank St Jefferson St. 

Jefferson St Twenty-fifth St Twenty-fourth St. 

Twenty-fourth St. . . Jefferson St Alley south of Madison St. 

Hoertz Ave Goss Ave Forest St. 

Green St Garden St Shelby St. 

Brent St Rufer Ave. (if ext*d) . Page St. 

Page St Vine St. Barret Ave. 

Barret Ave Highland Ave Christy Ave. 

Christy Ave Barret Ave Rubel Ave. 

Dumesnil St Thirty-second St. . . Beech St. 

Oak St Fourth St Alley west of Fourth St. 

York St Seventh St Sixth St. 

York St Fifth St Fourth St. 

Fourth St York St York St. southerly. 
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Laterals. — In the original report of the Board of En- 
gineers, it was suggested that after building the trunk and 
relief sewers very urgently required, there might be a rela- 
tively small balance of the funds in the hands of the Commis- 
sion which would be available for extending lateral sewers 
into unsewered districts. While the policy of the Commis- 
sion has been to expend its funds primarily upon large and 
expensive sewers, which could be built from the tax levy only 
with great difficulty and very slowly, it has devoted a portion 
of its funds to the construction of lateral sewers in accord- 
ance with the original report. Such sewers and drains 
have been constructed in the Northeastern Sewer district, 
locally known as Crescent Hill; in the Middle Fork Sewer 
district, particularly in that portion lying southwest of Cave 
Hill Cemetery, and the Alta Avenue district, and has extend- 
ed large laterals out Brook Street from Avery Avenue, as 
already described, and out Seventh Street to South Louis- 
ville, from which several branches have been constructed as 
well as numerous laterals in the Western Outfall basin. A 
list of these sewers is given in Table 7. 

TABLE NO. 7. 
LATERAL SEWERS BUILT BY COMMISSIONERS OF SEWERAGE. 

From To 

Transit Ave Cherokee Road 1,345 ft. northeast of 

center Willow St. 

Everett Ave. ; Dearlng Court Slaughter Ave. 

Bearing Court Everett Ave End of Court. 

Willow St .^ ^ 

Willow Ave |Transit Ave Glenmary Ave. 

Slaughter Ave Everett Ave Willow Ave. 

Glenmary Ave Everett Ave Willow Ave. 

Bismarck Ave Twenty-sixth St Twenty-eighth St. 

Walnut St Twenty-sixth St Twenty-third St. 

Madison St Twenty-fourth St Twenty-third St. 

Auibin Ave Edwards Pond Branch Field Ave. 

Field Ave Aubin Ave. Alley west of Bayly Ave. 

Alley west of Bayly Ave.Field Ave BYankfort Ave. 

Bayly Ave Frankfort Ave Alley south of Frank- 
fort Ave. 
Crescent Ave Edwards Pond Branch Frankfort Ave. 
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TABLE NO. 7— Continued. 

From To 

English Ave Crescent Ave 500 ft. easterly. 

Jane St Edwards Pond Branch Frankfort Ave. 

Keats Ave Frankfort Ave End of Keats Ave. 

Alley north of Sycamore 

Ave Jane St 110 ft. westerly. 

Alley north of Frank- 
fort Ave. Jane St Keats Ave. 

Sycamore Ave Jane St 125 ft. westerly. 

Gait Ave Frankfort Ave - Payne St. 

Vernon Ave 90 ft. northeasterly from 

center Frankfort Ave. 1,570 ft. northeasterly 

from center of Frank- 
fort Ave. 

Brook St Avery Ave. ^. Southern R. R. 

Private Property Brook St Floyd St. 

Floyd St Southern R. R A point near the City 

Limits. 

Central Ave. Fourth St L. & N. R. R. 

Twenty-eighth St Walnut St Alley- north of Jefferson 

St. 

Thirty-fourth St Cedar St Hanover St. 

Herman St Thirty-fourth St Westerly 200 ft. 

Alta Ave. Sewer in 
Cherokee Park, Sher- 
wood Ave. and Pri- 
vate Property Middle Fork Sewer near 

Meadow Road Alta Ave. 

Cherokee Park Alta Ave^ Sewer Cherokee Road. 

Barney Ave Cherokee Road Alta Ave. 

Alta Ave Barney Ave Everett Ave. 

Everett Ave Alta Ave Bonnycastle Ave. 

Thirty-second St Woodland Ave Virginia Ave. 

O St. Seventh St. Sixth St. 
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Storm Water Inlets. — That the sewers built by the 
Commission migrht become at once effective in providing for 
the disposal of storm water and thus fully useful at as early 
a date as possible, the Commission has built 225 storm water 
inlets, of which 7 have been in the form of catch-basins. 
Careful consideration was given to the desirability of build- 
ing inlets rather than catch-basins as had been the city's cus- 
tom for many years. It was felt, however, that in this cli- 
mate it was unwise to provide pools of water in which mos- 
quitoes could breed, as is the case where catch-basins are 
built, and further that under existing conditions the catch- 
basins for the retention of detritus were not necessary in 
most cases. It was also found that it was already the prac- 
tice of the Board of Public Works to build inlets instead of 
catch-basins. The inlets built have been untrapped and the 
experience thus far indicates that this type of inlet has given 
satisfaction. 

Beargrass Creek Improvement. — In the original report 
of the Board of Engineers, the sum of $35,000 was suggested 
as necessary for the general cleaning out of Beargrass Creek, 
to be used in filling holes and opening up the channel to pre- 
vent the formation of pools which are always insanitary. 
The Commission felt that some work of this kind might be 
necessary after the intercepter was put into *ise and the 
sewage diverted from the creek. 

When the detailed studies by the Commission's engineer- 
ing department were made, it was early found that the floods 
in Beargrass Creek, which have proved so disastrous to pri- 
vate property, had an important effect upon the capacity of 
some of the sewers tributary to the creek and had a marked 
influence upon the flooding which w^as more or l6ss prevalent 
in the Dry Run and Broadway drainage basins. In view of 
these facts, the Commission requested the Engineers to make 
a comprehensive study of and report upon the improvement 
of Beargrass Creek, with particular reference to decreasing 
the' height of water in the creek channel during freshets so 
as to render the sewers discharging into the channel as effi- 
cient as possible. This report was published in connection 
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with the report of the Commission of 1910 and a plan was 
presented for the improvement of the main channel of Bear- 
grass Creek from the Ohio River to the junction of the Mid- 
dle and South Forks and of the channel of the South Fork 
as far south as the L. & N. Railroad bridge over the creek 
near Kentucky street. The estimated expense of this im- 
provement was $904,800, a much greater sum than the Com- 
mission had at its disposal after carrying out the comprehen- 
sive plan of sewerage for the whole city published in the 
report of the Commission to the Mayor and General Council 
in October, 1906. 

Less complete plans for the improvement of the creek, in 
harmony, however, with the plan already referred to, have 
been devised by the Engineering Department, and the Com- 
mission finally authorized the construction of the portion of 
this improvement extending from the Water Street Branch 
of the Louisville & Nashville Railroad on the north to a point 
about 400 feet south of the Baxter Avenue Bridge, The 
Commission felt that this work ought not to be undertaken 
until the other important projects were so far completed 
that it was evident that sufficient funds for the creek im- 
provement would be available. For this reason, work upon 
this project was not authorized until late in 1911 and the 
last section — ^that portion of the channel south of Baxter 
Avenue — ^was not authorized until August, 1912, when all of 
the sewer work undertaken by the Commission had been 
finished. In this connection, it may be of interest to point 
out the fact that the total expenditure upon the improve- 
ment of Beargrass Creek has been $148,787.84, or less than 
the receipts from interest, so that more than the entire face 
value of the bond issue $4,000,000, was expended upon the 
construction of sewers. 

The details connected with the construction of 
the Beargrass Creek Channel will be found in Part 
Two of this report. A masonry channel has been pro- 
vided throughout that portion of the creek which has been 
improved, the side walls being built sufficiently high to re- 
tain the earth embankments on either side, and a concrete 
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floor having been provided to prevent erosion and to furnish 
a smoQth surface with uniform grade over which the water 
will flow. In the center of the floor of the channel is a small 
depression or channel provided to concentrate the dry weath- 
er flow sufficieijtly so that it may be self-cleaning. The 
bottom of the improved channel is from two to six feet lower 
than the bed of the creek before the improvement began. 
When the new channel is extended to the Louisville & Nash- 
ville Railroad Bridge near Kentucky Street, a free outlet will 
be provided for the Broadway and Dry Run Sewers and for 
the proposed Overflow Drain from the Southern Outfall at 
the intersection of Avery Avenue and Brook Street even in 
times of severe freshets. At times of extreme flood in the 
Ohio River, these sewers will continue to be submerged by 
back water as in the past. There seems to be no practicable 
remedy for this latter condition. The improvement of Bear- 
grass Creek was begun at a point a short distance north of 
Main Street because a free outlet could be obtained only by 
going as far north as this point. If the work had been be- 
gun further south, the bottom of the lower end of the im- 
proved channel would have been several feet below the bed 
of the creek, so that there would have been no possibility of 
the channel being kept clean by the natural flow of water. 

A short section of the channel below Baxter Avenue was 
built in connection with the construction of the Beargrass 
Intercepter and was charged to that account as the work was 
made necessary in order to change the location of the creek 
channel and thus provide a desirable location for the Inter- 
cepter. This work was fully described in the report of 1910. 
Until this improvement of the bed and the removal of 
buildings and trestles across the creek is carried as far south 
as the mouth of the Dry Run Sewer, lateral sewers embraced 
in the Dry Run system can not properly perform their work 
and flooding in the residential areas of the city drained by 
this system must from time to time continue. 
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n the Improved Channel of Bearsraas 



Effect of the Work of the Commiuion. 

Sewerage and Drainage Afforded Unsewered Ter- 
ritory. — The trunk sewers built by the Commission have af- 
forded a means of sewerage and drainage to very large areas 
of the city not previously sewered. The largest project — 
the building of the Southern Outfall — resulted in extending 
sewerage facilities to South Louisville, a community now 
well built up, and to the South Brook Street district, already 
containing a considerable population and several manufac- 
turing plants as well as a very large area not yet built up. 
This trunk sewer also furnishes sewerage for that portion 
of Parkland through which it extends and the large district 
lying between Parkland and South Louisville. The funds 
available have not made it possible to build a large number 
of lateral sewers in these districts although a few of those 
most urgently needed have been built by the Commission and 
others by the Board of Public Works. 

The building of this outfall and its branches has made 
it possible to drain the ponds of stagnant water lying on 
either side of Central Avenue east of Third Street, the pond 
known as the Thompson Pond, north of L Street and near its 
intersection with the Taylor Boulevard and the pond near 
the Southern Railroad where it crosses Brook Street. More 
or less water which stood in the upper Dry Run valley near 
the Louisville & Nashville Railroad shops after heavy rains 
and especially in the spring, has been drained into the Brook 
Street Sewer. 

Upper Paddy Run has been a foul, sluggish stream, re- 
ceiving sewage and wastes from industrial establishments, 
such as distilleries, tanneries and slaughter-houses. This 
stream ran through Shawnee Park and was a source of foul 
and offensive odors in the park and other portions of the dis- 
trict through which it ran. This Run has been taken into 
the Northwestern sewer which has also provided drainage 
for the large pond of stagnant water lying between Cedar 
and Jefferson Streets and Twenty-eighth and the Kentucky 
and Indiana Terminal Railroad. This pond covered an area 
equivalent to at least three city blocks. 
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In Happy Hollow there was a shallow body of water lo- 
cated northeast of High Avenue between Twenty-sixth 
Street on the west and Twenty-first Street on the east. It 
received the sewage from the Twenty-first Street Sewer and 
was foul and offensive. This pond has been largely drained 
into the Happy Hollow Sewer and reduced to a very small 
area. The sewage formerly discharged into it has also been 
diverted from it and now flows through the sewer system in- 
to the Ohio River at Thirty-fourth Street. 

The old bed of Beargrass Creek from the Cut-off Em- 
bankment on the east to Campbell Street on the west was 
formerly filled in dry weather with stagnant and very foul 
water. The construction of the drain parallel to and near 
the old bed has afforded drainage for this locality and the 
ponds of stagnant water have disappeared. This drain is 
at such an elevation that the ponds lying northerly of the 
old bed may be drained into it at comparatively small ex- 
pense at such time as conditions demand. 

The Northeastern System of sewers and drains and the 
Middle Fork system of sewers have afforded sewerage and 
dainage for the large area in the northeastern part of the 
city which, up to this time, was practically without sewerage 
facilities except those provided by the Enterprise Sewer, 
formerly discharging at all times into the Middle Fork. The 
dry weather flow from this sewer has now been intercepted 
and discharges into the Middle Fork Sewer. Parts of the 
districts served by these sewers are now well built up and 
there is a decided tendency toward increased building activ- 
ity in this part of the city which has been and undoubtedly 
in the future, will be encouraged by the sewerage facilities 
now afforded. 

The Castlewood Sewer, extending from the Beargrass In- 
tercepter to the intersection of Duker Avenue and Schwartz 
Avenue, furnishes sewerage and drainage to a large and rap- 
idly growing district. This sewer is designed to receive 
both sewage and surface water, the dry weather flow being 
taken into the intercepter and the storm flow discharging 
into Beargrass Creek. 
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The construction of the sewer in Oak Street between 
Seventh Street and Fourteenth Street enabled the city to 
complete and use the underpass at the crossings of the 
Louisville & Nashville Railroad and the Illinois Central Rail- 
road and provide for the construction and operation of the 
Oak Street crosstown line. The construction of the sewer 
in Hill Street from the Southern Outfall to the first alley 
west of Sixth Street provided drainage at such a depth that 
the underpass at the Louisville & Nashville Railroad crossing 
could be lowered, and the street railroad system extended to 
the territory adjacent to the Avery Plow Works. 

Diversion of Sewage from Beargrass Creek. — The 
South Fork of Beargrass Creek formerly received very large 
quantities of sewage from the central portion of the city as 
well as from the suburban districts lying east of the Creek 
and the Dry Run valley. The flow of the creek except in time 
of storm, is so small that this quantity of sewage, considera- 
bly greater in amouiit than the normal flow of the creek, 
caused it to become foul and offensive. Nearly all of the sew- 
age from the city sewers formerly discharging into this 
creek has been intercepted and now finds its way to the Ohio 
River through the Beargrass Intercepter. Since the com- 
pletion of this work the character of the creek water has 
greatly improved although it is still considerably polluted by 
industrial wastes discharged directly into it from the vari- 
ous establishments located along its banks, such as distiller- 
ies and slaughter-houses. In times of storm the combined 
flow of sewage and storm water will be received by the inter- 
cepter until its capacity is reached, after which the surplus 
flow will pass into the creek. These overflows will take 
place only in times of storm and will not prove objectionable. 

Relief from Flooding. — Many of the sewers of the city 
which were of adequate capacity at the time they they were 
built to serve the needs of the territory draining into them 
have gradually become unable to promptly carry away the 
run-off in time of storm because of the increasing impervi- 
ous area of roofs, walks and paved streets. This condition 
resulted in flooding due to the failure of the sewers to carry 
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away the storm water in many parts of the city. The sew- 
ers built by the Commission have added greatly to the capac- 
ity of the sewerage system for carrying awa^ storm water 
and have practically eliminated damages arising from flood- 
ing . 

The effect of Improved Sewerage Facilities Upon 
THE Health of the Community. — ^While it is universally 
conceded that improved sewerage facilities are followed by 
the improved health of the community, it is difficult to point 
out specific reasons for and proofs of such improvement. 

The prevalance of typhoid fever has come to be consid- 
ered a more or less reliable index of the sanitary condition 
of a city, insofar as its health is related to its drainage sys- 
tem and its water and food supplies. This is not because it 
is the only disease influencing the public health through 
these channels but because of all such diseases, such as chol- 
era, dysentery and other diarrheal diseases, typhoid fever 
has been, sufficiently prevalent and dangerous to demand a 
thorough study of conditions causing it and the collection of 
vital statistics pertaining to it. It has, therefore, come to 
be one of the best known diseases, and much data regarding 
it have been accumulated and are available for study. 

Typhoid fever may be contracted in a number of differ- 
ent ways, the most imiiortant of which are by the drinking of 
contaminated water and milk, the eating of uncooked con- 
taminated food, such as shell-fish, fruits and vegetables, di- 
rect contact with persons suffering from the disease, and by 
contamination transferred from infected matter to food sup- 
plies by flies. A Commission appointed to investigate the 
cause of typhoid fever in the camps of the soldiers during 
the Spanish War concluded that the disease was due princi- 
pally to flies which "swarmed over the infected fecal matter 
in the pits and then visited and fed upon the food prepared 
for the soldiers." It has been shown by a number of investi- 
gators that the prevalence of typhoid and other intestinal 
diseases is coincident with the prevalence of flies and that 
the greatest number of deaths from such diseases occurs in 
localities where the flies have access to infected matter. In 
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his sanitary survey of Louisville, made at the instance of the 
Commercial Club in 1893, Mr. Rudolf Hering reported that a 
noticeably large proportion of typhoi(J fever cases in Louis- 
ville were found in the vicinity of Beargrass Creek, and ap- 
parently considered it to be due to the air in that locality, vi- 
tiated by the filth discharged into the Creek from the sewers. 

Louisville, like many other cities in the central and south- 
ern part of the country, has had a very high typhoid fever 
death rate in past years. On the average there were ninety 
deaths from this disease per hundred thousand population 
from 1881 to 1889, inclusive, and from 1898 to 1908, the 
United States Census Bureau records show an average of 
57.4 deaths per 100,000. 

It is a well-known fact, supported by abundant satisfao* 
tory evidence, that the filtration of a contaminated public 
water supply has resulted in a considerable diminution in 
the prevalence of typhoid fever in many cities which have 
provided such filtered supplies. While there is little evi- 
dence of the extent to which the unfiltered Ohio River water 
was used for drinking purposes prior to its filtration, there 
appears to be no doubt that it was so used to a considerable 
extent. 

The filtration of the city water, which was begun about 
the middle of August, 1909, has been followed by a marked 
decrease in the death rate due to typhoid fever, and it seems 
highly probable that a considerable portion of this reduc- 
tion is due to the improved quality of the municipal water 
supply resulting. from the successful operation of the water 
filters. It must be admitted, however, that any reduction 
prior to September, 1, 1909, was due to other causes. 

A study has been made of the typhoid fever death rate of 
Louisville as compared with the growth of the sewer system, 
Diagram B shows the population, the typhoid fever rate per 
100,000 population, the number Of miles of sewers, and the 
number of house-connections for each year from 18g0 to 
1912 inclusive. This same data is shown in Table 8. 
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TABLE NO. 8. 

TABLE OF POPULATION, MILEAGE OF SEWERS, NUMBER OF 

HOUSE CONNECTIONS AND TYPHOID FEVER 

RATE, 1880 TO 1912 INCLUSIVE. 







T" . V A «•■ €■ 


Total Number of 


Deaths hom 


Year 


Population 


Total Nfileaffe of 

Sewers par 100.000 

Population 


Houae Connections 

per 1.000 

Population 


Typhoid Fever 
per 100.000 
. Population 


1880 


123,151 


30.1 


11.51 


66 


1881 


126,000 


29.8 


12.03 


107 


1882 


129,500 


29.3 


12.49 


92 


1883 


132,500 


31,5 


12.81 


44 


1884 


136,000 


35.9 


13.94 


114 


1885 


140,000 


34.9 


14.90 


109 


1886 


144,000 


34.2 


15.43 


81 


1887 


148,000 


33.4 


16.10 


81 


1888 


152,500 


32.7 


16.70 


87 


1889 


156,500 


35.0 


17.85 


92 


1890 


161,129 


36.8 


18.95 


88 


1891 


165,000 


37.4 


20.23 


78 


1892 


170,000 


37.8 


21.25 


68 


1893 


174,500 


38.3 


22.40 


77 


1894 


179,000 


39.2 


24.40 


81 


1895 


183,000 


40.9 


27.40 


69 


1896 


187,000 


42.0 


29.55 


70 


1897 


192,000 


43.8 


31.10 


48 


1898 


196,000 


44.5 


33 . 20 


64 


1S99 


200,000 


46.6 


37.62 


66 


1900 


204,731 


48.7 


39.70 


52 


1901 


208,000 


50.0 


41.40 


50 


1902 


212,000 


50.6 


44.20 


51 


1903 


215,000 


51.0 


47.60 


73 


1904 


219,000 


50.9 


49.60 


51 


1905 


222,500 


50.5 


51.40 


51 


1906 


226,000 


50.5 


53.50 


61 


1907 


230,000 


51.0 


54.35 


74 


1908 


235,500 


54.1 


57.45 


46 


1909 


237,000 


59.4 


63.50 


40 


1910 


241,000 


64.9 


71.70 


29 


1911 


244,500 


67.5 


78.30 


24 


1912 . 


247,758 


71.7 


86.00 


19 



It is interesting to note that there has been a gradual de- 
crease in the death rate from typhoid fever with the gradual 
increase in the number of house-connections per 100,000 
population ; for example — ^f rom 1881 to 1889, there were but 
fifteen house-connections per 1,000 persons living in Louis- 
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ville, and the death rate was 90 per 100,000, while in 1908> 
there were 57 house-connections per 1,000 persons and the 
death rate had been reduced to 46 per 100,000, and in 1909, 
when there were 64 house-connections per 1,000 persons, the 
death rate from typhoid fever was but 40 per 100,000. 
While the water filters were put into operation in August, 
1 909, they could not have had any effect upon the rapidly de- 
creasing death rate before that time as the statistical year 
closed August 31. The lowest death rate in recent years 
was in 1912, the rate being 19 per 100,000, at which time 
there were 86 house-connections per 100,000 persons living 
in the city. A considerable part of this continued decrease 
in the typhoid death rate is undoubtedly due to the improved 
water supply, although it is true that the relation existing 
between the number of house-connections and the typhoid 
fever death rate during the yeairs previous to the filtration 
of the municipal water supply has continued. 

Further light may be thrown upon the cause of typhoid 
by an examination of the data contained in the report of the 
Health Department upon the investigation of typhoid fever 
causes for the year ending August 31, 1911. During this 
year there were 138 cases which may be subdivided, as 
shown in the following table : 

TYPHOID FEVER CASES FOR YEAR ENDING AUGUST 31, 1911*. 

Cases contracted outside city 5 3 . 6% 

Cases drinking well, spring or cistern water 24 17.4% 

Cases drinking filtered river water 109 79.0% 

Total 138 lt)0.0% 

Cases using open privy vaults 101 73 . 0% 

There were five cases reported to have been undoubtedly 
contracted outside the city. Of the remainder, only 24, or 
17.4 per cent., of the typhoid cases were found to have used 
well, spring or cistern water, while 109, or 79 per cent., were 
supplied with the filtered river water. It thus appears that 
only a moderate proportion of the cases could be attributed 
to the use of well water. One hundred and one, or 73 per 
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cent, of the typhoid cases were found in families using open 
privy vaults, iand while it is not possible to prove that any of 
these cases were contracted through the agency of flies and 
these vaults, nevertheless, the large number of cases occur- 
ring in localities where open vaults are in common use is 
very significant, and leads to the conclusion that the im- 
proved sewerage facilities havfi been an important factor in 
the gradual reduction of the typhoid fever death rate during 
the last thirty years. The work which the city has done under 
the direction of the Commissioners of Sewerage constitutes 
an important step toward furnishing adequate sewerage fa- 
cilities which will have a highly beneficial effect upon the 
health of the community.. 

Improvement of Beargrass Creek Channel. — The re- 
sult of the work done upon the Improvement of Beargrass 
Creek will be a reduction in the height of water flowing in 
the creek during freshets. This result will be much less 
than if it had been possible to complete the work. It is be- 
lieved, however, that there will be a sufficient reduction in 
the height of water under flood conditions to materially in- 
crease the capacity of the Broadway Sewer. The effect, at 
Broadway, of the improved channel of the creek thus far 
constructed was shown by the much lower maximum eleva- 
tion of the water during the extraordinary freshet of March 
25, 1913, as compared with the freshet of February, 1909. 
During the earlier freshet the water passed over the surface 
of the street to a depth of eighteen inches. In the later 
storm, although the rainfall was heavier, the water during 
the freshet was not higher tban a point four feet below the 
street elevation. 

The dry weather flow channel in the center of the floor of 
the masonry channel, if kept clean, will provide for the rapid 
flow of the water of the creek, and the paved floor of the 
channel will prevent the formation of stagnant pools, which 
have been so common in the past, and will also make easy the 
process of cleaning. The sanitary condition of the portion 
of the creek which has thus been improved should be entire- 
ly satisfactory if reasonable care is given to its maintenance. 
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Adequacy of Present Sewer System. 

As the city continues to grow and the proportion of the 
area Covered by impervious pavements and roofs is in- 
creased, the rapidity with which the rainfall reaches the sew- 
ers is also greatly increased. This change follows the in- 
crease in density of population, resulting in a larger num- 
ber of buildings in a given area, the change of the character 
of the districts from residential to mercantile and manufac- 
turing areas, and the improvement of street construction by 
which smooth pavements are substituted for rough and un- 
even pavements. As these changes take place in the future, 
demands upon the present sewers will be greatly increased 
and in some cases it is probable that they will ultimately be- 
come overtaxed. This tendency will be first noticed at times 
of storms and extreme and unusual intensity but such occa- 
sions will become gradually more numerous until some of 
the sewers may be found to become overtaxed even in storms 
of moderately high intensity, when it will be found neces- 
sary to provide further relief sewers. . 

The Southern Outfall Sewer, although the largest in the 
city, is now serving a territory which, taken as a whole, is 
but partly settled and is almost wholly of a residential char- 
acter. As this drainage area becomes more thickly built up 
and the character of certain districts is changed by the 
growth of manufacturing and mercantile establishments, the 
yield of storm water will be much more rapid than at pres- 
ent. Ultimately it will be necessary to furnish relief to this 
sewer by means of other sewers which will convey a portion 
of the run-off from this area directly to Beargrass Creek or 
the Ohio River. 

The foregoing statements apply with equal force to all 
of the main arteries of the city's sewer system as well as to 
a large proportion of the larger and older lateral sewers. 

There are within the city about 315 miles of dedicated 
streets, paved and unpaved, of which 175 miles, approxi- 
mately, have no sewers, but as the sewers in adjacent alleys 
fill the need in many cases, it may be said that there are 
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about 150 miles of sunsewered streets within the city, of 
which at least 100 miles are badly in need of sewers at the 
present time. It is interesting in this connection to note the 
fact that there are 315 miles of water pipes in use exclu- 
sive of the large supply mains, that is, the mileage of ser- 
vice water mains is approximately equal to the number of 
miles of streets and is nearly double the number of miles of 
sewers. The number of house-connections in 1912 was 86 
per thousand inhabitants. Assuming that each connection 
serves on the average five persons, it appears that about four 
hundred and thirty persons out of each thousand, or forty- 
three per cent, of the population, are provided with sewer- 
age facilities. These figures while very general indicate 
clearly the great need of increased lateral sewerage facilities. 

Recommendations for New Work« 

As has been pointed out in several places, the Southern 
Outfall system has been designed upon the assumption that 
an Overflow Drain will be built in the near future from the 
intersection of Avery Avenue and Brook Street to Beargrass 
Creek at a point a short distance north of Kentucky Street. 
Before this sewer is built, the channel of the South Fork of 
Beargrass Creek must be improved in accordance with the 
plan proposed in the Special Report of the Engineers to the 
Commissioners of Sewerage and published with the report 
of the Commissioners of Sewerage in 1910. This improve- 
ment of the Creek is also much needed to give to the Broad- 
way and Dry Run sewers their nominal capacities. 

There has been a tendency in the last few years to in- 
crease the depth of basements in business buildings. In 
the heart of the retail district, the present sewers are com- 
paratively shallow and can not afford satisfactory drain- 
age for the moderately deep basements. It is of course, im- 
practicable to provide drainage for the excessively deep base- 
ments which have been built in some cases. 

The Fifth Street Sewer south of Green Street is taxed to 
its full capacity in times of excessive precipitation. The 
lower end of the Fifth Street Sewer north of Green Street 
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appears to have at the present time a surplus capacity. It 
is, therefore, recommended that a new sewer be built from 
and connected with the Fifth Street Sewer at Green Street, 
westerly in Green Street to Center Street, and thence 
southerly to Chestnut Street. The sewers in Walnut and 
Chestnut . Streets west of Fifth Street should be connected 
with the new sewer in Center Street and provision made for 
the overflow of the sewage from the sewers in Walnut and 
Chestnut Streets east of Center Street into the new sewer. 
There is a connection from the present sewer in Chestnut 
Street to the sewer in Fifth Street running north to the Ohio 
River, and another connection to the sewer in Fifth Street 
running south to York Street and thence to the Southern 
Outfall. When the sewer in Center Street is built, the con- 
nection from Chestnut Street west of Fifth Street to the 
Fifth Street Sewer running south should be discontinued. 

The sewer built in Thirty-second Street by the Commis- 
sion, with the co-operation of the city, from the Southern 
Outfall to Virginia Avenue should be extended northerly to 
Bismarck Avenue; thence easterly in Bismarck Avenue to 
Twenty-eighth Street, making it possible to build Bismarck 
Avenue between Thirty-second and Twenty-eighth Streets. 
It should then be extended northerly one block to Grand Ave- 
nue, where the present sewer in Twenty-eighth Street can be 
intercepted, the drainage now passing through it into West- 
ern Outfall from the district lying north and south of Grand 
Avenue and as far easterly as Eighteenth Street being 
turned into the proposed new sewer and thence into the 
Southern Outfall. This should relieve the Twenty-eighth 
Street Sewer so that there will be no further trouble from 
flooding at Twenty-eighth Street and Greenwood Avenue. 

A large branch should be built connecting with the 
Southern Outfall in Thirty-fourth Street northerly to a point 
in the vicinity of Garland Avenue and thence easterly to con- 
nect with the present Western Outfall. This will provide 
sewerage for the unsewered territory along Thirty-fourth 
Street and easterly in the vicinity of Garland Avenue, and 
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will also make it possible to furnish relief to the Western 
Outfall Sewer in the vicinity of Maple Street. 

A branch sewer should be extended f ix)m the Southern 
Outfall southerly in Twenty-third Street to drain the terri- 
tory between Eighteenth Street and the Cane Run Road. 

In preparing the original report, the Board of Engineers 
recognized the necessity of constructing a sew^r from the 
Northwestern Sewer through the valley of the most north- 
erly branch of Upper Paddy Run. This sewer should have 
a branch running northerly in Bannon's Lane to reach the 
southern portion of Portland, and another branch running 
easterly to Youngstown, now well built up and steadily 
growing. These sewers were not included in the original 
plan adopted by the Commission for the reason that the 
territory to be drained was then outside the city limits. 
Since that time, however, the city limits have been extended, 
and these sewers are now needed. 

A small intercepting sewer should be built along the 
main stem of Beargrass Creek from the present Northeast- 
em Sanitary Sewer to a point a short distance above Spring 
Street to receive the dry weather flow of combined sewerS 
already built in this district as well as the slaughter-house 
and other manufacturing wastes now discharging into the 
creek. A sanitary sewer carrying the dry weather flow 
should be built from the Baxter Avenue Sewer near the 
bridge over Beargrass Creek to the sewer in the second alley 
southwest of Baxter Avenue, thus providing for the convey- 
ance of the sewage of this district to the Beargrass Inter- 
cepter through the Phoenix Hill siphon. A right of way 
has been, obtained for this sewer adjacent to the east wall 
of the creek channel, and it should be built as soon as this 
improvement in this vicinity has been completed. 

The city limits have recently been extended from Duker 
Avenue southeasterly along Bardstown Road, bringing with- 
in the present city limits a portion of Bardstown Road and 
the territory north of it, which are now in need of sewerage 
facilities. This is a rapidly growing district and the Middle 
Fork Sewer system should be extended into it at an early 
date. 
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A similar condition exists in the upper Castlewood dis- 
trict on the southerly side of the Bardstown Road, and the 
Castlewood Sewer system should soon be extended to fur- 
nish sewerage facilities for this district. 

A sanitary sewer has been constructed in Long Avenue 
to Stilz Avenue, thus furnishing an outlet for the sewage 
from the south side of Crescent Hill. Lateral sewers should 
be built to serve this territory which is now well built up 
and growing. 

Further relief sewers to supplement existing sewers in 
various parts of the city and prevent flooding should be 
built from time to time as the proportion of impervious area 
Is increased and the storm water reaches the sewer system 
more rapidly than in the past. 

The old Preston Street Sewer drains a territory, some of 
which is below the level of the river at its high stages, so 
that it was necessary to construct a gate in the sewer, by 
which the river water might be shut out from this low land. 
The closing of this gate, of course, is followed by the storage 
of the sewage within the sewer or upon the low land for 
such time as the river remains at a high stage. During the 
high water in the river in 1912, the sewage in this sewer dis- 
trict flowed out upon low land in the vicinity of Shelby 
Street, between Fulton Street and the Louisville & Nashville 
Railroad, causing an exceedingly offensive condition, the 
sewage standing above the foundations of several houses, 
some of which were occupied. A similar condition existed 
on the Point, between the Cut-oflf Road and Campbell Street. 
The sanitary protection of this portion of the city demands 
that this condition be corrected, one method for doing which 
'would be the installation of pumping stations near the outlet 
of the Preston Street Sewer, at Fulton Street, and the outlet 
of the Northeastern Drain near the Cut-off Road. 

The improvement of Beargrass Creek, in accordance with 
the plan outlined in the report of the Engineers to the Com- 
mission, published in 1910, has been fully discussed in the 
present report. This work will be completed by the Com- 
mission from a point a short distance north of Main Street 
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to a point south of Baxter Avenue. This same character 
of improvement should be, if possible, continued southward 
to the mouth of the Dry Run Sewer at Caldwell Street, thus 
increasing- greatly the efficiency oi the Broadway and Dry 
Run systems. This work is of the utmost necessity as the 
successful operation of the sewer systems draining the 
Broadway and Dry Run districts is dependent upon it. The 
territory now served by these two trunk sewers extends ap- 
proximately from Walnut Street on the north to Avery Ave- 
nue on the south and from Beargrass Creek on the east to 
Third Street on the west. The trouble within these districts 
has been partly due to insufficient sewers but the principal 
and controlling difficulty is flood-water in Beargrass Creek, 
caused by storms of even moderate intensity, and not until 
the creek is improved from Baxter Avenue to the outlet of 
the Dry Run Sewer will this trouble cease. The construction 
of the overflow drain from the Brook Street Sewer at Avery 
Avenue, before mentioned, is depcfndent upon the improve- 
ment of the creek as far south as the angle near Kentucky 
Street. 

These recommendations for future sewer construction 
are made without references to plans being made or work 
now being done under the direction of the Board of Public 
Works from the funds derived from the sale of the city's 
stock in the Louisville Gas Co. 

Sources Available for Funds for Future Sewer Con- 
struction. — The city has raised by taxation from year to 
year relatively small amounts for the purpose of building 
new sewers. In recent years these varied in a general way 
from $10,000 to $150,000. These amounts are entirely inad- 
equate to provide new sewers necessary to keep pace with 
the natural growth of the city, and yet these funds have 
been encroached upon from time to time for sewer repairs 
and maintenance. Larger amounts should be raised each 
year for the purpose of building new sewers so that the 
sewer system may at least keep pace with the natural 
growth of the city. 

The city is fortunate in having sold its stock in the 
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Louisville Gas Co. at an advantageous price, and in having 
had the authority to use the proceeds of this sale for the 
construction of new sewers. The sum thus made available 
will help to enlarge the sewer system to meet the urgent 
needs now felt in so many portions of the city, but it will not 
alone be sufficient to cope with the requirements. It should 
not be made an excuse for failing to include in the tax 
levy in the future amounts fully as large as those raised 
in the past for the purpose of building new sewers. 

The Legislature of 1912 passed an Act, authorizing the 
submission to popular vote of an ordinance providing fot 
the issue of bonds in the amount of $2,000,000 for the con- 
struction of sewers. This authority will be available at any 
time when it seems expedient to provide these additional 
funds. That such an amount is needed even at the present 
time, in addition to all other funds available for sewer con- 
struction, can not be doubted. 

Disposal of Sewage. 

At the present time the sewage of the city is discharged 
directly into the Ohio River through seventeen outlets. These 
outlets are practically all submerged at ordinary stages of 
the river. Above the dam they are submerged at pool stage, 
and below the dam they will be submerged at pool stage 
when the next dam beloyr is constructed. 

The original report of the Board of Engineers included 
a plan by which the sewage flowing in these trunk sewers 
can be intercepted and conveyed around the city to the 
Southern Outfall when necessary. The general route of the 
Ohio River intercepter by which this can be done was de- 
scribed in the report and is shown on the map accompanying 
the report of the Commission published in 1910. 

In commenting upon the possible necessity of building 
this intercepter at some future time and treating the sewage 
before its discharge into the river, the Board of Engineers 
made the following statement 
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"By means of this intercepter, all of the sewage of the 
city will eventually be brought to one point, namely, the 
junction of the intercepter with the Southern Outfall. If at 
such time or subsequently, on account of Federal or State 
Government or other action, there should arise conditions 
requiring the partial or substantially complete purification 
of the sewage before its discharge into the Ohio River, one 
very important step in the solution of the problem of dis- 
posal would have been accomplished. From the Southern 
Outfall the sewage can be readily pumped to such site as 
may be chosen for the purification plant." 

All extensions of and additions to the sewer system made 
by the Commission have been so planned that if it ever be- 
comes necessary to treat the sewage, it can be readily inter- 
cepted and conveyed to a common point from which it can be 
pumped to the treatment plant. 

Features of Present Sewer System and Care Which 
It Should Receive. — By far the larger part of the city is 
provided with combined sewers which are to receive both 
sewage and storm water. The northeastern portion of the 
city is provided with separate sewers and storm drains. 
This method of sewerage requires the construction of two 
pipes in each street, one which should receive sewagfe only, 
the storm water being strictly excluded. The other should 
receive the storm water and sewage should be excluded. 
The success of the separate system depends upon the strict 
enforcement of the separation of storm water from sewage. 
There have been, since these sewers were built, a number 
of instances where house sewers were improperly connected 
with the storm drains and where pipes carrying storm water 
were improperly connected with the sewers. The sewers 
are not of sufficient size to carry any considerable amount 
of storm water and if storm water is discharged into them 
in material amounts, they will be surcharged in time of 
storm and the combined sewage and storm water will be 
forced back into the houses and may overflow upon the sur- 
face of the streets. A relatively small number of such con- 
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sections might render the separate system a source of con- 
siderable damage and every care should be taken to prevent 
such connections. The storm drains, while large enough to 
accommodate both storm water and sewage, discharge into 
streams which ought not to be defiled with sewage. Some 
of these drains discharge into the Middle Fork within the 
limits of Cherokee Park and others discharge into the Ed- 
wards Pond Branch, a small stream flowing along Letterle 
Avenue. The discharge of sewage into such streams will 
result in highly offensive conditions and should be prevent- 
ed by the exercise of care to prevent the improper connection 
of pipes carrying sewage with the storm water drains. The 
record drawings turned over to the city clearly indicate the 
character of the sewers and drains so that the official issuing 
permits for connections with the sewers and drains can 
readily ascertain and designate to the drain layer the pipe 
with which the house sewers should be connected and the 
pipe with which storm drains should be connected. The pur- 
pose of the sewers built by the Commission is shown in Ap- 
pendix C. 

It has been necessary to build some of the sewers cross- 
ing Beargrass Creek or other streams, in the form of in- 
verted siphons. In all, nine such siphons or similar struc- 
tures have been built. In some cases, the siphons consist of 
a battery of two or more pipes so that the flow can be turned 
through the smaller of the pipes during the earlier years 
when the flow is small, thus providing a self -cleaning veloc- 
ity in the siphons. It is advisable, however, that these si- 
phons and similar structures be watched constantly to as- 
certain their condition and they should be cleaned as often 
as necessary to keep them in good working order. 

The combined sewers discharging into the Beargrass In- 
tercepter and its branches and the Western Outfall discharg- 
ing into the Western Intercepter are provided with automat- 
ic gates or regulators, by which the flow into the intercep- 
ters is regulated and controlled in times of storm. The pipes 
leading from the trunk sewers to the intercepter s are rela- 
tively small and frequently timbers, cans, masses of wire and 
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other trash are found in the regulators and if not promptly 
removed, clog the gates and orifices. These regulators 
have been inspected daily and cared for during the last two 
years, by a man employed by the Commission for this pur- 
pose. This patrol should be continued. In Table 9 will be 
found a list of the siphons, requiring frequent or daily in- 
spection. The patrol should inspect and care for all of these 
structures although at times of trouble it may be necessary 
to give him some assistance in cleaning. 

TABLE NO. 9. 

INVERTED SIPHONS IN THE SEWERS BUILT BY THE COMMIS* 

SIONERS OF SEWERAGE. 

Sec. A, Middle Fork Sewer At crossing of South Fork of 

Beargrass Creek near L. & 
N. R. R. 

Sec. B, Middle Fork Sewer At crossing of Middle Fork of 

Beargrass Creek near 
Quarry and Spring Sts. 

Sec. D, Middle Fork Sewer At crossing of Middle Fork of 

Beargrass Creek east of 
Raymond Ave. 
Sec. A, Northeastern Sanitary Sewer. . . At crossing of Beargrass 
L i^ ^ Creek between Letterle 

and Mellwood Ayes. 

Sec. B, Northeastern Sanitary Sewer. . . Schoeffel Ave. 

Sec. C, Northeastern Sanitary Sewer... Letterle Ave. west of Vernon 

Ave. 

Enterprise Sewer Connection At crossing of Middle Fork of 

Beargrass Creek near out- 
let of Enterprise Sewer. 

Cooper St. Sewer Connection At crossing of South Fork of 

Beargrass Creek on line 
of Cooper St., if extended. 

Phoenix Hill Sewer Connection At crossing of South Fork of 

Beargrass Creek about 450 
ft. southwest of Baxter 
Ave. 

Brent St. Sewer Connection At crossing of South Fork of 

Beargrass Creek near line 
of first alley north of 
Broadway. 

Sec. A, Castlewood Sewer At crossing of South Fork of 

Beargrass Creek near City 
Limits. 
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The drain built along the old bed of Beargrass Creek from 
the Cut-off westerly was of necessity laid on a flat grade be- 
cause of the low elevation of the area to be drained by it with 
reference to the height of water in the Ohio River at pool 
stage. Even at the elevation at which the drain is built, water 
will stand at such a height in the Ohio River and Beargrass 
Creek that it will back up into the lower end of this drain to 
A depth of one foot at the lower end at pool stage. During 
the past year, material from a fresh fill, made on account of 
railroad construction, was washed into this drain and some 
of it was deposited in it. This has been removed and the 
drain thoroughly cleaned by the Commission. This struc- 
ture should be examined from time to time to ascertain its 
condition, and if deposits accumulate in it they should be 
promptly removed. 

With the exception of the Southern Outfall where built 
At a great depth, branches for future house connections have 
been built into the structures so that when such connections 
.are made it will not be necessary to cut into the sewers with 
liability of injury to the sewer barrel. These branches 
have been jocated and are shown upon the record drawings 
turned over to the city with sufficient reference ties so that 
it will be possible for the drain layers to find them without 
difficulty. A number of instances have come to the atten* 
tion of the engineers of failure to utilize these branches dur- 
ing the past few years and the sewers have been unneces- 
sarily cut into on this account. It is important for the pres- 
ervation of the structures that the branches be used in 
every case where possible. 

Branches were not placed in the Southern Outfall be- 
tween the Ohio River and Fifth Street, throughout which dis- 
tance the sewer is 25 or more feet in depth, it being the in- 
tention to serve the abutting property by means of lateral 
sewers in the intersecting streets or wherever necessary by 
high level sewers parallel to the Southern Outfall. 

As pointed out elsewhere most of the sewer outlets into 
the Ohio River are now submerged at pool stage above the 
Falls and will be submerged at pool stage below the Falls 
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when the next dam below is constructed. As the sewers are 
on a steep grade within a short distance of the river, it is be- 
lieved that the velocity of the flow will be sufficient to keep 
them scoured out and clean. 

Most of the inlets to the sewers built by the Commission 
have been direct and are not trapped and do not provide for 
the retention of solid matter. A few catch-basins have been 
built in localities where it was found that gravel or coarse 
materials might be carried into the sewers in times of storm 
and cause deposits in them. In past years the city has built 
many catch-basins, the present number being about 2,500. 
These should be cleansed at frequent intervals that the ma- 
terial retained in them may not g;ive off offensive odors and 
that they may serve the purpose for which they were built, 
that of retaining solid matters carried into them in times 
of 'Storm. These basins contain stagnant water and no 
doubt afford breeding places for mosquitoes. It may be wise 
to oil the water standing in the basins to prevent the breed- 
ing of mosquitoes as is now being done in Washington, D. C. 

The recent practice of the city and that of the Commis^ 
sion has been to provide direct inlets from the street gutters 
to the sewers. These inlets are untrapped and at times, in 
certain localities, slightly objectionable odors may be noticed 
coming from them. Similar odors may occasionally be no- 
ticed coming from perforated manhole covers. While these 
odors may be somewhat objectionable, so far as is now known 
they are entirely harmless. Numerous investigations have 
been made to ascertain if the air coming from sewers con- 
tain harmful bacteria but in these investigations, the result 
has generally been negative. 

It is desirable that a- sewer system be well and thorough- 
ly ventilated. The best means of accomplishing this is to 
provide free outlets for the sewer air through the house 
drains and vent pipes to the roofs. Formerly, traps were 
required to be installed upon such drains but in recent 
years, this has not been the practice in Louisville. In many 
cities in this country main house traps are not permitted and 
thus free ventilation of the sewers is possible. At the pres- 
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ent time it is probable that a large proportion of the house 
connections in Louisville are provided with traps but as new 
buildings are erected, the proportion of untrapped pipes will 
increase and the sewer system will become better ventilated. 
With the increase of free ventilation, the trouble from street 
inlets and perforated manhole covers should decrease. 

The Beargrass Creek channel, as improved by the Com- 
mission is provided with a smooth, hard bottom which can 
easily be cleaned. There will no doubt be some accumula- 
tion of sand and gravel in this channel, especially during the 
next few years and until the masonry channel is extended 
as far south as Kentucky Street. This channel should be 
cleaned at least, once each year, preferably during the early 
summer, so that the channel may be in good condition for 
the dry weathier flow in the summer and early fall. For 
many years it has been a common practice to dump earth 
and refuse along and over the banks of this creek. This 
practice should be strictly prohibited by ordinance and the 
ordinance should be rigidly enforced. 

Rights of Way. 

Where there were no dedicated streets in the locations 
finally selected for sewers or other structures, the Commis- 
sion made earnest efforts to obtain rights of way from the 
owners of the lands free of expense. In the greater number 
of cases the Commission was successful in obtaining gratis 
the rights of way required. At some locations, however, it 
became necessary. to purchase the land outright and in a 
few instances, it being found impossible to reach an agree- 
ment with the owners of the property, suits for condemna- 
tion were filed and carried to a conclusion. A list of the rights 
of way acquired since the report of 1910 will be found in 
Appendix D. 

In one or two instances it was necessary to purchase a 
greater area of land than was required for the location of 
the structure, therefore, the Commission has sold the por- 
tion* of the land not needed when an advantageous sale could 
be made. 
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The following parcels of land remain in the possession 
of the Commission to which the city has a title in fee simple i 

Remainder of land purchased from Kraft, Kaiser, Layer^ 
Shackelford, Vissman and Straus being a parcel of land 10 
ft. wider than the improved channel of Beargrass Creek and 
about 405 ft. long lying just north of Cooper Street, if ex- 
tended, now occupied by the Improved Channel of Beargrass 
Creek. 

Land purchased from Wm. Banks and R. L. Sanders be- 
ing a lot 180 ft. deep and of an average width of 60 ft. on the 
westerly side of Amy Avenue or Thirty-sixth Street, the 
northerly line being the northerly line of Cedar Street, if 
extended. This lot is directly upon the line of Cedar Street 
and contains the Northwestern Sewer. 

Land purchased from Wm. Krupp and wife beginning on 
the easterlyside of Schiller Avenue at a point of 455 ft. south- 
eastwardly from the extension of the northwardly line of 
Dandridge Avenue, running thence southeastwardly along 
the eastwardly line of Schiller Avenue 30 feet and extending 
back northeastwardly of that width between lines at right 
angles to Schiller Avenue 400 ft. more or less, to Ellison's 
northeastern line. The connection from the Southeastern 
Outfall Sewer to the Beargrass Intercepter runs through. 
this lot. 

Land purchased from Henry Bickel and wife being a 
parcel of land 203 ft. southwest of Baxter Avenue, extending 
from the right of way of the Louisville & Nashville Railroad 
Co. to the former location of Beargrass Creek and being 166 
ft. wide, now occupied by a portion of the Improved Channel 
of Beargrass Creek. 

Land purchased from George Charles Jetter, et al., beings 
the rear portion of a lot situated on the north side of the 
first alley north of Broadway 309 ft. west of Underbill 
Street, 40l^ ft. wide and about 45 ft. deep. This tract was- 
purchased for the purpose of improving the channel of Bear- 
grass Creek a short distance north of Broadway but the im- 
provement was not carried to this location. 

Land purchased from Elizabeth M. Luken being a lot 
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50 ft. wide by 183 ft. 7 in. deep on the easterly side of Amy 
Avenue, the southerly line being near the southerly line of 
Cedar Street, if extended. This lot is directly upon the line 
of Cedar Street and contains the Northwestern Sewer. 

Condemnation suits were instituted against the following 
owners of property and rights of way obtained through 
court judgments: 

P. D. and R. J. Lorenz, Paul Loeser, Mrs. Leo Messn^er 
and Daniel Weiss. 



Testing Laboratory. 
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During 1908, a testing laboratory was equipped for the 
purpose of testing cement and other materials used in the 
construction of sewers. A photographic outfit was also in- 
stalled for the purpose of taking photographs of the work in 
progress and the buildings in close proximity to sewers that 
were built, showing any defects prior to the beginning of 
construction work, and showing damages, if any, caused by 
the construction of the sewers. These photographs have 
proved of value in many ways. The total expense of the 
laboratory and the labor and supplies in connection there- 
with to March 31, 1913, has been $17,204.76. This expense 
may be sub-divided as follows : 

Cement Testing (233,168 barrels) $10,887 14 

Other Tests and Investigations 3,653 26 

Photography 2,664 36 



Total $17,204 76 

From July, 1908, to March 31, 1913, a total of 233,168 bar- 
rels of cement has been sampled, tagged and tested in ac- 
cordance with the practice described in detail in the report 
of 1910. The amount of cement tested during each year 
was as follows : 

1908 51,775 barrels 

1909 .107,762 

1910 51,275 

1911 12,950 

1912 8,680 

1913 (3 months) 726 
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The cost of sampling, tagging and testing cement from 
July, 1908 to March 31, 1913, including the entire cost of that 
portion of the equipment of the laboratory used in connec- 
tion with cement testing, has averaged $0,047 per barrel. 

The average results of cement tests for the last three 
years are given in Table 10 : 

TABLE NO. 10. 



CEMENT TESTED FROM DECEMBER 1, 1909, TO JANUARY 1, 1913. 

bebember 1, 1909, to January 1, 1911. 



Brands 



Alpha . 
Kosmos . 
Lehigh . 



Old Dominion 
Speed 



Carload* 
Tested 



Fineness 



Per cent passing 
through sieve 



No. 100 



No. 200 



Tensile Strength (pounds) 



Neat 



24hn. 



7 days 



28 days 



Mortor (1.3) 



7 days 



6 


96.3 


83.0 


311 


642 


730 


338 


219 


94.6 


80.6 


306 


634 


795 


269 


118 


94.6 


79.6 


353 


686 


781 


287 


7 


93.8 


81.7 


360 


735 


778 


340 


53 


96.4 


82.0 


342 


678 


766 


326 



26 
days 



462 



413 



410 



421 



431 



January 1, 1911, to January 1, 1912. 



Kosmos 


36 
34 


94.5 
93.1 


82.4 
. 81.3 


312 
319 


669 
711 


802 
803 


308 
338 


427 


Lehigh 


427 







January 1, 1912, to January 1, 1913. 



Speed . 
Lehigh , 
Kosmos 



19 


93.4 


83.0 


298 


571 


709 


279 


26 


91.5 


82.3 


350 


675 


779 


3Q7 


4 


94.0 


81.9 


322 


641 


810 


245 



382 



401 



389 
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Before the establishing of the laboratory of the Com- 
mission, between July, 1907, and July, 1908, 2,856 barrels of 
cement were tested under agreements with local cement test- 
ers. 

The total number of barrels of cement tested for the 
work of the Commission is, therefore, 236,024 barrels. 

The numerous special investigations which have been 
made by the laboratory department have been of material 
assistance in the solution of special problems ; among these 
may be mentioned mechanical analysis of sand and gravel, 
a chemical analysis of water and sewage, with special refer- 
ence to determine the effect of industrial wastes upon ma- 
sonry structures, tests of jointing materials, and of water- 
proofing compounds and brick, and abrasion tests made with 
reference to the selection of proper materials for sewer in- 
verts. 

The operation of the testing laboratory has been under 
the direction of Mr. H. B. Allen from July, 1908, to March 
31, 1913. 

Bookkeeping. 

The bookkeeping branch of the Headquarters Depart- 
ment has continued the compilation of all data collected relat- 
ing to the cost to the contractors of the actual work of con- 
struction and in addition has kept the accounts of the day- 
labor force. 

Precipitation. 

A recording tipping bucket rain-gauge was purchased in 
1907 and has been located on the roof of the Equitable 
Building during the last five years. In Table 1, Appendix 
E, will be found the records of intensity of precipitation 
during storms in which the intensity for a period of fifteen 
minutes was as high as one inch per hour and the total pre- 
cipitation one-half inch. 

The monthly and average precipitation, as compiled by 
the United States Weather Bureau at Louisville, is given in. 
Table 2, Appendix E. 
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Record Drawings. 

Record drawings have been made of all sewers, appur- 
tenances and special structures built by the Commission. 
These drawings are on sheets of vellum 18 inches by 24 
inches in size. These drawings, grouped and bound by con- 
tracts and filed in a case of drawers, have been 
turned over to the city. Blue prints of the record 
drawings made upon cloth and bound in four books, 
have also been turned over to the city and are intended for 
ordinary, frequent reference of the Engineers' Department. 
Additional prints can be made from the record drawings 
from time to time as they may be required. 



PART TWO. 



The work of the past three years has included the engi- 
neering and inspection required by the work done under 
the contracts and the day-labor work previously referred to 
in this report. These undertakings are described briefly un- 
der their respective headings. 

Southern Outfall Sewer. 

Portion of Section "D." — This contract covers the con- 
struction of the sewer in Wilson Avenue between Twelfth 
and Fifteenth Streets. It was included in Contract No. 11 
originally awarded to The Weber Company, but was taken 
away from that company because of unsatisfactory progress 
and was awarded to T. B. Jones & Co., the lowest bidder in 
the reletting. This contract was completed August 6, 1910. 

The average amount of excavation per week was 980 
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cubic yards, and the greatest amount in any one week was 
2,878 cubic yards. The average quantity of concrete placed 
was 77.7 cubic yards per week and the greatest amount was 
149.8 cubic yards. 

This work was quite f uly described in the Report of 1910. 

Southern Outfall Contracts Completed. — Contracts 
for Sections "A," "C," "D," "E," "F," and "G" were com^ 
pleted during the year 1910, although upon several of them 
but little work was done. These contracts were fully de- 
scribed in the Report of 1910. 

South Louisville Branch Sewer. 

Section "A." — This section was included in the contract 
for Section "G" Southern Outfall Sewer. 

Section "B." — This contract was completed August 12, 
1910. The average quantity of excavation per week was 
1,423 cubic yards and the greatest amount excavated in any 
one week was 2,615 cubic yards. 

The average quantity of concrete placed per week was 
98.7 cubic yards and the greatest quantity was 179.29 cubic 
yards. 

Section "C." — This contract was completed on Septem- 
ber 30, 1910. The average quantity of excavation per week 
was 882 cubic yards and the greatest quantity was 3,606 cu- 
bic yards. 

The average quantity of concrete placed per week 
was 81.9 cubic yards and the average amount in any one 
week was 181.9 cubic yards. 

These contracts were fully described in the Report of 
1910. 

Brook Street Sewer. 

This contract was signed by C. T. McCracken & Co., of 
Columbus, O., May 11, 1910, the amount of the proposal be- 
ing $102,643.37. 

This is a branch of the Southern Outfall extending from 
Avery Avenue through Brook Street to the Southern Rail- ' 
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way crossing; thence easterly through a right of way to 
Floyd Street ; thence in Floyd Street to a point near the city 
limits. 

This sewer is of the three-centered arch shape, 10 ft. 
wide by 7 ft. 6 inches high, and is 5,198 ft. in length. It 
is, built of reinforced concrete. 

At the intersection of Brook Street and Avery Avenue 
a junction chamber was constructed. This chamber is so 
built as to permit the construction of the Overflow Drain to 
Beargrass Creek at a point near Kentucky Street, as de- 
scribed in Part One of this report. The flow of the Dry 
Run is taken into this sewer at three points — one at the shop 
yard of the L. & N. R. R., one at the end of the sewer at a 
point near the city limits, and one at an open inlet immedi- 
ately south of G Street. 

The excavation was in gravel, sand and clay, varying in 
depth from 10.4 ft. to 23.2 ft. and averaged 16.6 ft. The 
work was prosecuted at two openings, the excavation being 
done by means of clam shell and orange peel buckets, carried 
by traveling stiff -leg derricks. The average length of trench 
excavated to grade was 141.6 ft. per week and the greatest 
length in any one week was 465 ft. 

The concrete was machine mixed and the sewer was 
built in two operations. The average quantity of concrete 
placed per week was 159.6 cubic yards, and the greatest 
amount in any one week was 327.9 cubic yards. 

Blaw steel centers and wooden back forms were used up- 
on this work and wooden forms covered with sheet iron 
were used upon curved and other special work. 

On September 1, 1910, after a very heavy rainfall. Dry 
Tlun was in flood and overtopped its banks. The water 
found its way into the sewer and caused considerable dam- 
;age to the contractor and consequent delay. Another fresh- 
et occurred on October 5th and 6th with similar results. 

For a distance of about 1,150 ft. the material in the bot- 
tom of the trench at grade was so soft that it was neces- 
sary to excavate below grade and refill with gravel. This 
excavation was carried to a depth of from 1 to 3 feet. The 
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foundation provided in this way proved to be satisfactory. 
This additional excavation and gravel refilling was the prin- 
cipal cause of the increase in cost of this work above the 
amount of the proposal. This work was completed March 
14, 1911. 

Beargrass Intercepter. 

Sections "C-2," "0-3," "D," and "E."— The contracts 
for these sections were fully described in the Report of 1910. 
All of the work embodied in these contracts was completed 
during that year. 

The original contractor for Section "C-3" was unable to 
complete the work and it was carried to completion by the 
United Surety Co. of Baltimore, Md., surety on the contract. 

The contractor for Section "E," was unable to complete 
the work, which was carried to completion *by the U. S. 
Fidelity & Guaranty Co. of Baltimore, Md., surety on the 
contract. 

Section "F" — Contract No. 60. — ^This contract was 
signed by the Blackstaff Engineering Company, Incorporat- 
ed, of Philadelphia, Pa., January 31, 1910, the amount of the 
proposal being $34,226.22. ' 

The sewer to be built under this contract extends from 
the junction of Dupuy and Kentucky Streets across Ken- 
tucky Street ; thence southerly in Schiller Avenue to Ellison 
Avenue; thence in a southerly direction in a right of way 
through St. Michael's Cemetery to the west bank of the 
South Fork of Beargrass Creek. 

It is 3,200 ft. in length, circular in shape and of two 
sizes — 39 inches and 33 inches in diameter. The excavation 
was in yellow and blue clay and varied in depth from 10 to 
30 ft. 

The contractor began work in two places — at Kentucky 
Street and near EUisoji Avenue. It was his intention to con- 
struct the northerly portion of the sewer in tunnel and with 
this in view he designed and constructed a steel shield and a 
system of sheeting which was used for a distance of about 
25 ft. from a shaft sunk at the junction of Dupuy and Ken- 
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tucky Streets. This part of the work was attended by so 
much difficulty that the attempt to tunnel was discontinued 
and no sewer was built in the tunnel by this contractor. 

South of Ellison Avenue the work was carried on m 
trench, the excavation being done by means of an orange 
peel bucket and traveling derrick. About 660 ft. of trench 
was excavated to grade and about 570 ft. of 33 inches circu- 
lar sewer was constructed. This portion of the sewer was 
built of plain concrete and was supported upon a plank plat- 
form because of the instability of the foundation. 

The contractor stopped all work on this contract July 16, 
1910, and abandoned the contract. The work included in 
this contract was completed under Contract No. 73. 

Section "F" — Contract No. 73. — ^This contract was 
signed September 28, 1910, by Henry Bickel Co., of Louis- 
ville, the amount of the proposal being $51,363.55. The lo- 
cation of the sewer and the sizes are given under Contract 
No. 60. 

The contractor made several openings, using two cable- 
ways, two derricks with orange peel buckets and also doings 
a portion of the work in tunnel. All concrete was mixed hy 
hand. 

The portion of the sewer which is 39 inches in diameter 
was constructed of reinforced Portland cement concrete and 
is 940 ft. in length. Including the 25 ft. of tunnel driven un- 
der contract No. 60, 264 ft. of this sewer was built in tunnel. 
The tunnel was driven in the usual manner and braced by^ 
the cap and leg method. The precaution was taken of plac- 
ing cross braces between the legs below the sewer sub-grade. 
No difficulty was experienced in driving these tunnels, the 
.material excavated being sufficiently stiff to stand in the 
headings without bulkheads. 

The sewer 39 inches in diameter was constructed in ac- 
cordance with the standard design for soft ground. A por- 
tion of it was built upon a plank foundation and some of the 
plank were bedded upon gravel to insure a firm and even 
bearing. A shaft was sunk at the point where the sewer 
is reduced in size from 39 inches to 33 inches in diameter 
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and two attempts were made to drive tunnels from this 
shaft. These efforts did not meet with success, because of 
the instability of the material excavated, and this portion of 
the sewer was constructed in open cut. That portion of the 
sewer which is 33 inches in diameter was constructed of 
plain concrete and was built entirely in trench. The total 
length of this portion was 2,260 ft., 1,664 ft. of which were 
constructed on timber foundation, 572 linear feet being 
placed under Contract No. 60. 

The required date of completion of this contract was 
June 25, 1911. Excellent progress was made so that all 
work was completed February 3, 1911, with the exception 
of the street paving, which was postponed until the follow- 
ing April by the direction of the Commission. 

Connections to Beargrass Intercepter. 

Ten regulator connections with the Beargrass Intercep- 
ter have been constructed and put into operation. As stated 
elsewhere in this report, the regulators are for the purpose 
of controlling the flow into the Beargrass Intercepter from 
the various contributing combined sewers. Commencing 
with the connections farthest down the stream and taking 
them in the order in which they will be found as one passes 
up the line of the Intercepter, their construction will be 
briefly described in the following paragraphs : 

Webster Street Sewer Connection. — This connection 
was started on July 17, 1911, by a day labor force under the 
direction of Mr. F. C. Williams, Resident Engineer, 2^nd E. 
J. Clerget, Superintendent. The route of this connection is 
as follows : Starting from the Beargrass Intercepter in the 
north sidewalk of Main Street, it runs easterly in Main 
Street for a distance of about 170 feet and thence in private 
property along the west bank of Beargrass Creek to Webster 
Street, there intercepting the dry weather flow of the Web- 
ster Street Sewer through a regulator of the large type. The 
sewer is of vitrified pipe, 756 feet of it being 20 inches in di- 
ameter and 590 feet of 18 inches in diameter, ending in the 
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regulator chamber in Webster Street. The material encoun- 
tered in the excavation was a yellow and blue clay and cin- 
der fill. That portion of the sewer within the limits of Main 
Street was built in tunnel as was also a section 104 feet in 
length under the Water Street Branch of the L. & N. Rail- 
road. At these points the material was fairly firm clay so 
that the tunneling, done by the cap and leg method, present- 
ed no serious difiiculties. For a considerable distance, the 
excavation was rendered particularly difficult by reason of 
the fact that the line of the sewer was through the sloping 
bank of the creek and the material excavated was largely a 
cinder fill which was loose and unstable. In addition to in- 
tercepting the sewage from the Webster Street Sewer, con- 
nections have been made to intercept the wastes from the 
packing houses on the west bank of the creek adjacent to 
the line of this connection. 

This connection was completed on February 26, 1912. 

Cooper Street Sewer Connection. — The Cooper Street 
Sewer connection was started in April, 1910, by a day-labor 
force under the direction of Mr. H. S. Morse, Resident Engi- 
neer and Sidney Smith, Superintendent. The Cooper Street 
Sewer was formerly built to discharge sewage and storm 
water into Beargrass Creek a few hundred feet northeast 
of Baxter Avenue. Details of this connection are shown 
upon Plate C. This sewer was built just above the natural 
rock and the excavation was comparatively shallow so that 
the only difficulties met with were caused by the flow of 
water and sewage in Beargrass Creek and in the Cooper 
Street Sewer. 

This connection was completed October 1, 1910. 

Green Street Sewer Connection. — This connection 
was made by a day-labor force under the direction of Mr. H, 
S. Morse, Resident Engineer and E. J. Clerget, Superintend- 
ent. The work was started on October 7, 1910, and com- 
pleted December 15, 1910. As the Beargrass Intercepter 
passes under the Green Street Sewer below the introduction 
of any sewage into the latter, the connection was very short. 
The details of the connection are shown upon Plate B. 
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Phoenix Hill Sewer Connection. — This connection 
was made by a day-labor force under the direction of Mr. H. 
S. Morse, Resident Engineer and Sidney Smith, Superintend-^ 
ent. The work was commenced in December, 1909, and fin- 
ished in May, 1910. The Phoenix Hill Sewer discharged in- 
to Beargrass Creek from the east at the second alley south- 
west of Baxter Avenue. This connection in all its details ia 
almost identical with that of the Cooper Street connection. 
In this work, however, the pipe was laid for practically its 
entire length in a rock cut. The depth of the cut in the rock 
averaged about 2 ft. which, with the earth above, made a to- 
tal average cut of about 7 ft. This work was done in a sim- 
ilar manner to that of Cooper Street, the flow in the creek 
being confined to one side while the sewer was being con- 
structed on the other side. 

Connection of the Brent Street Sewer and Sewer in 
Broadway East of Beargrass Creek. — The connection for 
these two sewers was constructed by a day-labor force under 
Mr. H. S. Morse, Resident Engineer, E. J. Clerget, being 
Superintendent. This work was started D^ember 27, 1910^ 
and completed March 13, 1911. This connection is the third 
in which an inverted siphon was required in order to provide 
for the construction of the improved channel for Beargrass 
Creek, the. other two being the Cooper Street and Phoenix 
Hill Sewer connections, already described. The Brent Street 
and Broadway Sewer connection is 570 ft. long and is com- 
posed of an 18-inch pipe starting from the Beargrass Inter- 
cepter at the first g,lley north of Broadway, thence running 
easterly crossing Beargrass Creek in this alley and turning 
to the south, crossing Broadway, there intercepting the 
Broadway Sewer and continuing to Brent Street Sewer near 
the intersection of Brent Street and Beargrass Creek. Be- 
tween the Broadway Sewer* and the Brent Street Sewer, a 
1 5-inch pipe was used. The siphon below the proposed loca- 
tion of the improved creek channel was built of 16-inch cast 
iron pipe on the westerly end of which was placed the regula- 
tor chamber. Between the regulator chamber and Bear- 
grass Intercepter a 6-inch tell-tale pipe was laid by means of 
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which the float in the regulator chamber will rise and fali 
in accordance with the height of the water in the Intercepted 
A clean-out chamber was constructed on the easterly side of 
the proposed channel and arrangements made for emptying 
and cleaning the siphon whenever that may become neces- 
sary. At the intersection of the Broadway Sewer a flap valve 
was inserted in order to shut off the sewage from the Broad- 
way and Brent Street Sewers when it is necessary to clean 
the siphon. On account of the elevation of the Brent Street 
Sewer at its outlet into Beargrass Creek, the construction of 
a tide gate was necessary between this outlet and the point 
of intersection with the connecting sewer. This tide gate 
will prevent an inflow of creek water through the connecting 
sewer from Beargrass . Creek which would occur whenever 
there is any considerable flow in the creek but will open by 
the pressure of water in the Brent Street Sewer in times of 
storm and thus allow the storm flow to pass in its old course 
to Beargrass Creek. 

The depth of excavation for this work was for the great- 
er part of its length between 12 and 19 ft., although at the 
present location of the creek the depth was but 4 ft. Con- 
siderable trouble was encountered from ground water as the 
material excavated in the neighborhood of the creek waa 
water bearing gravel. On this account, a steam pump was 
used for about two weeks. In order to interfere with travel 
on Broadway as little as possible, the sewer was constructed 
in tunnel under the street railway tracks and the southerly 
shoulder of the street. 

East Broadway Sewer Connection. — Connectioi^ with 
this sewer was made as a part of the contract for Section 
"C-3" of the Beargrass Intercepter, T. J. O'Connell, Contrac- 
tor. As the Beargrass Intercepter crosses under the East 
Broadway Sewer, connection was made very readily by 
means of a short length of connecting sewer in which was 
placed a regulator chamber. The total length of this connec- 
tion is about 42 feet and lies wholly within the northerly half 
of the carriageway of Broadway. The details of the regula- 
tor chamber are similar to those shown in the Green Street 
connection. 
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Dry Run Sewer Connection. — This connection was 
built by a day-labor force under the direction of Mr. H. S. 
Morse, Resident Engineer, Sidney Smith being Superintend- 
ent. This work was commenced January 4, 1911, and was 
completed on February 25 of the same year. The Dry Run 
Sewer is the largest sewer crossed by the Beargrass Inter- 
cepted The connection was built at the intersection of Cald- 
well and Logan Streets at which point the intercepter passed 
under the Dry Run Sewer. The regulator was modified by the 
enlargement of the nozzle through which the. sewage passes, 
making this nozzle and the connection equivalent to an open- 
ing 2 ft. square. A sluice gate was built at a point where 
the connection leaves the Dry Run Sewer by which the sew- 
age could be admitted to or shut off from the connection. 

The Dry Run Sewer at the point where It enters Bear- 
grass Creek is at such an elevation with reference to the 
creek bed that water ordinarly stands at a depth of over 2% 
ft. above the sewer invert. On this account, water from 
the creek might pass into the Dry Run Sewer, thence to the 
Beargrass Intercepter unless some means were taken to pre- 
vent it. Accordingly, within the city yard on Logan Street, 
through which the Dry Run Sewer passes, a section of the 
sewer was replaced by a reinforced concrete chamber in 
which was set a tide gate built in three sections which will 
allow the storm flow to pass through to the creek but prevent 
the creek water from entering the sewer. This chamber is 
19 ft. long and the gate sections each 6 ft. 2 in. long by 3 ft 
6 in. wide. The construction of this chamber was also done 
by day-labor force a few months following the completion of 
the Dry Run Sewer connection, under the direction of Mr. 
F. C. Williams, Resident Engineer. 

Snead's Branch Sewer Connection. — This connection 
was made by a day-labor force under the direction of Mr. F. 
C. Williams, Resident Engineer and Sidney Smith, Superin- 
tendent. This work was commenced on February 25, 1911, 
and completed about April 15, 1911. The Ipcation of this 
connection is immediately west of Underbill Street on the 
southerly bank of the creek at which point the intercepter 
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passes under the Snead's Branch Sewer. The regulator is 
similar to that in the other larger connections but the con- 
nection itself differs inasmuch as the dry weather flow from 
the sewer is taken by an 18-inch pipe tapping the sewer from 
below instead of from one side as has been usually the cade. 
As has been done in all the regulators below this point, a 
gate valve was installed on the connecting line between the 
main sewer and the regulator chamber. By this means all 
sewage can be shut off from the connection, making it possi- 
ble to do all cleaning required. 

Southeastern Sewer Connection. — ^This workwasdone 
by day-labor under the direction of Mr. H. S. Morse, Resi- 
dent Engineer. This work was commenced June 1, 1910, 
and finished October 5, 1910. The Southeastern Sewer dis- 
charged into Beargrass Creek near the point where Rufer 
Avenue, if extended, would intersect the creek. The inter- 
cepter passes through Schiller Avenue on the opposite side 
of the creek and a little over 300 feet west of it. 

The connection is 409 feet in length, built of 18-inch 
vitrified pipe laid with sulphur-sand joints. Immediately 
below the creek bed this sewer is surrounded with concrete. 
The regulating chamber is built upon the easterly side of 
the creek about 20 feet from the main sewer. Unusual dif- 
ficulties were met with in the construction of this sewer 
owing to the nature of the material through which it was 
built. This material was a clay containing a considerable 
amount of ground water. The depth of the connection va- 
ried from about 3 ft. immediately below the creek bed to 26 
ft. at the Beargrass Intercepter where the greatest difficulty 
was encountered. For 100 ft. at this end, the foundation 
was improved by the use of a thick layer of gravel. 

Castlewood Sewer Connection. — This connection was 
constructed as a part of Section "A," Castlewood Sewer, . 
Henry Bickel Co., Contractor, and a description of the con- 
nection is given in connection with the work done under that 
contract. 
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Northeastern Trunk Sewer. 

Sections "A" and "B." — Cntracts for these two sec- 
tions of the Northeastern Trunk Sewer were fully described 
in the Report of January, 1910. The Massachusetts Bond- 
ing and Insurance Company, surety on the contract for Sec- 
tion "A," was obliged to take over this work in October, 
1910, and all work was completed February 28, 1911. 

The work upon Section "B" was completed April 1, 1910* 

Section "C."— The contract for this section of the North- 
eastern Trunk Sewer was signed by the Henry Bickel Co., of 
Louisville, July 9, 1910, the amount of the proposal being 
$19,572.48. 

This portion of the trunk sewer is substantially parallel 
to the Edwards' Pond Branch and in or near Letterle Ave- 
nue. Beginning in Letterle Avenue near the outlet of the 
Vernon Avenue Sewer it extends to a point about 200 ft. 
east of Vernon Avenue ; thence in a location through private 
property on the south side of Letterle Avenue, returning to 
Letterle Avenue at a point about 500 ft. east of Ewing Ave- 
nue ; thence easterly in Letterle Avenue, a distance of 350 ft. 

The sewer is 3,280 ft. long, circular in shape, and 24 
inches, 20 inches and 18 inches in diameter. 

The excavation was in yellow and blue clay, gravel and 
rock, the depth varying from 12 to 20 ft. The earth excava- 
tion was done by hand and by teams. The drilling for the 
rock excavation was done by drills operated both by steam 
and air. The air drills made fully double the progress of 
the steam drills working in similar cuts. The concrete was 
mixed by hand. 

The sewer which was 24 inches in diameter was con- 
structed of plain concrete. The 18-inch and 20Tinch sewers 
were of vitrified pipe with sulphur-sand joints. In the con- 
struction of the 24-inch sewer galvanized iron centers de- 
signed by the contractor were used successfully, the sewer 
being built in one operation. 

As a part of this contract connections were made with 
the 12-inch sanitary sewer at Jane Street and the 8-inch san- 
itary sewer at Ewing Avenue. 
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At the point where the sewer crosses Edwards' Pond 
Branch in Letterle Avenue a small siphon was constructed, 
consisting of a 16-inch and a 20-inch cast-iron pipe incased 
in concrete. A small clean-out chamber was built at the in- 
let end of the siphon and provided with an outlet pipe to the 
branch. Stop planks were also provided with which to di- 
vert the flow from the siphon to the creek in case of emerg- 
ency for the purpose of cleaning or repairs. At the lower 
end of the siphon the pipes discharge into a manhole. 

This contract was completed November 3, 1910, about 
one month earlier than the time fixed in the contract. 

Section "D." — The contract for this section was signed 
July 5, 1910, by Frank Schefold, of New Albany, Ind., the 
amount of the proposal being $9,865.79. 

This sewer is located in Letterle Avenue and extends 
from a point about 900 ft. easterly of Ewing Avenue to Cres- 
cent Avenue. It is 3,140 ft. long and is built of vitrified 
pipe 15 inches, 18 inches, 20 inches and 22 inches in diame- 
ter. All pipe joints were run with the sulphur^sand mixture 
fully described in the Report of January, 1910. 

The excavation was in yellow and blue clay and rock and 
varied in depth from 5^ to 12j^ ft. All excavation was 
done by hand and steam drills were used for drilling. 

As a part of this contract connections were made with 
the Aubin Avenue and Crescent Avenue sewers. 

The sewer passed under and close to three culverts cross- 
ing Letterle Avenue. At the first or most westerly of these 
•culverts, the vitrified pipe was incased in concrete. At the 
other two culverts iron pipe was substituted for the vitrified 
pipe. 

This contract was completed November 2, 1910. 

Northeastern Drain. 

Section "B." — This drain was built by a day-labor force 
under the direction of Mr. F. C. Williams, with A. D. Camp- 
bell as Superintendent. The work was started March 4, 
1912, and completed after some interruption in the following 
July. 
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This construction was for the purpose of draining a stag- 
nant pond, of about lj4 acres lying between Campbell and 
Mill Streets and supplying a suitable outlet for the Campbell 
Street Sewer. 

The drain is of plain concrete 36 inches in diameter and 
700 ft. long. It is an extension of the improvement of the 
old bed of Beargrass Creek previously made in connection 
with the construction of Section A, Northeastern Sanitary 
Sewer. The new construction extends on the northerly side 
of the L. & N. R. R. from the Beargrass Intercepter immedi- 
ately east of Mill Street to Campbell Street. At the Bear- 
grass Intercepter, this drain replaced a portion of a rein- 
forced concrete siphon built below the intercepter at the time 
of its construction. The east leg of the siphon was removed 
in the construction under the contract for Section A of the 
Northeastern Sewer, so that now the drain has a continuous 
fall to the culvert through the Cut-off Embankment. 

The material excavated was a blue or grey clay of vary- 
ing degrees of firmness and a loose fill made for the Big Four 
R. R. Connection. The weight of this fill, which was nearly 
all south of the trench, was the cause of a good deal of hin- 
drance and expense to the work. It caused a movement in 
the sides of the trench interfering with the placing of the 
concrete structure. For this reason, the section was 
strengthened by the addition of an extra amount of con- 
crete at its base, making in effect heavier abutments. 

The concrete mixing as well as the excavation was done 
by hand. In addition to the construction of the drain 
proper, about 20 ft. of the Campbell Street Sewer was re- 
laid and several hundred feet cleaned. A 12-inch branch 
pipe was laid to the old culvert crossing Campbell Street. 

Middle Fork Sewer. 

Section "B." — This contract was signed by A. F. Helm, 
of Cleveland, O., May 27, 1910, the amount of the proposal 
being $29,259.80. 

This sewer is located in the Workhouse Road extending 
from a point near the outlet of the Cave Hill Cemetery 
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Sewer and Drain, easterly along the south bank of the Mid- 
dle Fork of Beargrass Creek to a point approximately 800 
ft. east of Spring Street; thence under Beargrass Creek to 
the north bank of the Creek and thence easterly along this 
bank for a distance of 1,300 ft. This sewer is 2,960 ft. in 
length, circular in shape, 36 inches in diameter, and is con- 
structed of plain Portland cement concrete. 

The excavation was in yellow and blue clay, varying in 
depth from 6 to 20 ft. Much water was encountered west 
of the siphon under Beargrass Creek. 

All excavation was done by hand. Most of the con- 
crete was mixed by hand, although that which was placed 
in the siphon was machine mixed. In portions of the sewer 
which were in close proximity to Beargrass Creek and 
where it was anticipated that large quantities of ground 
water might be encountered, a small quantity of fine 
moulding sand was added to the concrete, making it more 
impervious to water. This sewer was constructed in ac- 
cordance with the standard soft ground section, but no spe- 
cial foundation was necessary at any point. 

The sewer crosses the Creek by means of an inverted 
siphon terminating at each end in a concrete regulating 
chamber. The siphon consisted of three vitrified pipes, 
12 inches, 24 inches, and 30 inches in diameter respectively. 
These pipes were imbedded and surrounded by a mass of 
concrete so as to form a single structure. The chambers 
were provided with stop planks by means of which the flow 
of sewage can be turned into any of the pipes desired, or en- 
tirely shut off, and turned into Beargrass Creek through an 
emergency outlet constructed from the inlet or up-stream 
chamber of the siphon to the creek. 

It is intended that the smallest of these pipes shall be 
used as long as it is of sufficient capacity to provide for the 
quantitj^ of sewage flowing. When there is sufficient sew- 
age to overtax this pipe the flow should be transferred to 
the next larger pipe which should be used until such time 
as the flow is in excess of its capacity, when the largest pipe 
may be put into service and the other two temporarily 
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thrown out of use. By properly selecting the pipes to be 
used in connection with the quantity of sewage flow, it will 
be possible at all times to provide suflicient velocity through 
the siphon to prevent deposits and keep it clean. 

About 500 ft. from its upper end, the sewer crosses over 
a small run draining a portion of Crescent Hill. A culvert 
was constructed at this point through which the flow in the 
run is carried under the sewer to Beargrass Creek. Across 
the culvert the sewer is constructed of cast-iron pipe. 

Work upon this contract was completed December 8, 
1910, 15 days ahead of the time required by the contract. 

Section "C."— The Henry Bickel Co., of Louisville, 
signed this contract January 18, 1911, the mount of the pro- 
posal being $21,337.00. 

This sewer is located in the valley of the Middle Fork 
of Beargrass Creek in a general way parallel to the north 
bank of the creek. It extends from the upper end of Sec- 
tion B, about 2,200 feet east of the point where Spring 
Street crosses the creek, and ends at a point about 160 feet 
west of Long Avenue now Raymond Avenue. The sewer is 
2,693 feet in length, of circular section, and 33 inches in 
diameter, and is constructed of plain Portland cement con- 
<!rete. 

The material excavated was yellow, brown and blue clay 
and rock. A length of 560 feet of the sewer was construct- 
ed in tunnel. The remaining portion was built in open 
trench, the depth of excavation varying from 5 to 14 feet. 
AH earth excavation was done by hand. There was but one 
outcropping of rock through which the trench extended for 
a distance of about 100 feet. Steam drills were used in the 
excavation of this rock. Throughout the work the charac- 
ter of the material in the bottom of the trench was firm so 
that no special foundation was required for the sewer. 

In the construction of the sewer galvanized iron centers 
ivith wooden ribs were used, the sewer being built in one 
operation. Concrete was mixed both by hand and machine. 
At a point about 90 feet from the upper end, the sewer 
crosses a small branch, and is supported by three concrete 
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piers, thus forming a double-barreled culvert to carry the 
natural flow of the stream. 

Work on this contract was completed April 26, Wll, 
] 12 days before the date called for in the contract. 

Section "D." — ^Proposals for the construction of this 
sewer were received August 4, 1911, but being considered 
too high, they were rejected and the Commission decided^ 
upon written recommendation of the Chief Engineer, to do 
this work by day-labor. 

The construction was commenced September 1st follow- 
ing under the direction of Mr. F. C. Williams, Resident 
Engineer, and completed February 20, 1912. 

This was the last section built of the Middle Fork San- 
itary Sewer. It is 30 inches in diameter, of plain concrete,^ 
and 3,480 feet in length. The sewer lies in private property 
adjacent to the Middle Foric of Beargrass Creek and ex- 
tends from the junction of the Middle Fork and Long Ave- 
nue Sewers at a point opposite the intersection of Raymond 
and Long Avenues through the property of the Louisville 
Water Company and the Old Kentucky Distillery Company 
to Cherokee Park ; thence in the park to a point about 500 
feet south of Meadow Road. The lower part of the Alta 
Avenue Drain, about 100 feet long was also included in this^ 
work. It was built of concrete and was 27 inches by 45 
inches in size. 

At the crossing of Beargrass Creek in the Old Kentucky 
Distillery Company's property an inverted siphon composed 
of three iron pipes, 12 inches, 16 inches and 20 inches in 
diameter respectively, surrounded with concrete was substi- 
tuted for the regular 30-inch concrete section. At either 
end of this siphon a concrete chamber was built for the 
regulation, inspection and cleaning of the siphon. 

The construction was divided into two parts as nearly 
equal as could be estimated in advance and an independent 
gang employed on each. 

All work on this section was done by hand with the ex- 
ception of a small amount of excavation made with scrapers. 

The excavation, which was either of blue or yellow clay, 
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ranged in depth from 3.5 feet to 24 feet, although nothing 
over 18 feet was made in open trench. At Long Avenue, 
Spring Street and Meadow Road in Cherokee Park, for a to- 
tal length of 217 feet the sewer was built in tunnel. 

The work of greatest difficulty was the construction of 
the siphon crossing Beargrass Creek. The Creek was 
swollen considerably at times during the construction of 
this part of the work causing temporary suspensions as the 
b5''-pass channel dug for the purpose of diverting the flow 
outside of the work was insufficient to accommodate the 
heavy flow. 

Weather conditions encountered increased the cost of 
the work above the preliminary estimate. The computed 
<56st of the work if done by contract at the prices named in 
the lowest proposal was $19,935.75. The actual cost of day- 
labor of the corresponding amount of work was $18,804.41, 
so that a saving of $1,131.34 was made by construction with 
a day-labor force. 

Enterprise Sewer Connection. — This connection was 
constructed by day-labor force under the direction of Mr. 
F. C. Williams, Resident Engineer, and E. J. Clerget, Su- 
perintendent. This work was commenced on March 17, 
1911, and completed June 1, 1911. This connection, the 
only one upon the line of the Middle Fork Sewer connecting 
to an existing combined sewer, was of 18-inch vitrified 
pipe, 1,190 feet long, and laid with sulphur-sand joints. 
This connection leaves the Enterprise Sewer at a point 
about 30 feet from its outlet into the Middle Fork of Bear- 
grass Creek, thence crosses the creek and runs in private 
property to the Middle Fork Sewer at a point about 500 
feet west of Beargrass Avenue. The crossing of the creek 
is made in the form of an inverted siphon and is about 95 
feet in length. The regulator chamber is built upon the 
southerly end of the siphon and upon the northerly end a 
chamber was built in which the siphon might be opened for 
inspection or cleaning. This siphon is composed of two 
lines of vilrified pipe, one 10 inches and the other 12 inches 
in diameter, incased in concrete. Sliding gates are pro- 
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vided at the inlet end of each pipe and a flap valve upon the 
outlet end so that either or both of the pipes may be put in 
operation at any time. In addition, a branch pipe leading 
from each siphon pipe in the regulator chamber and below 
the sliding gate allows an overflow into the second pipe 
when one only is set for use. An underdrain was found 
necessary for nearly the whole length but not enough water 
was encountered to give any serious trouble. A slight 
amount of rock excavation was required near the northerly 
end. 

Northwestern Sewer. 

Section "A." — The outlet of the Northwestern Sewer ia 
below the elevation of the proposed 9-foot stage of the Ohio 
River. For a distance of 411 feet from the face of the 
head wall the sewer is horse-shoe shape, 6 feet 8 inches 
wide by 6 feet high. The elevation of the invert of the 
sewer at its mouth is 377. At the top of the bank of the 
Ohio River and easterly therefrom it is 13 feet 6 inches 
wide by 9 feet high. The elevation of the invert at the 
westerly end of this section is 421.58. 

The total distance from the face of the head wall at 
the river to the end of the large section at the top of the 
bank is 431 feet, in which the total fall it 44.58 feet. The 
river bank consists of two slopes separated from each other 
by a nearly level beam about 150 feet wide. For a distance 
of 77 feet from the face of the head wall the sewer is laid 
on a one per cent, slope. From this point for a distance of 
78 feet the slope is 35.96 per cent., and for a distance of 256 
feet further, the sewer is laid upon a slope of 5.88 per cenL 
A reduction chamber 20 feet in length connects the upper 
end of this portion of the sewer with the sewer of larger 
section. The invert of the sewer at the upper end of this 
reduction chamber is over 40 feet below the surface of the 
ground. 

The mouth of the sewer at the river is protected by the 
usual head and wing walls. The lower portion of the sewer 
rests upon concrete columns built within steel caissons. 
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The steel shell forming each caisson is composed of sections 
5 feet in diameter and four or five feet in length, made of 
quarter-inch plate. Each section, except the lowest which 
has a reinforced cutting edge at the bottom, is provided at 
each end with flanges. The completed caissons varied in 
length from twenty. to twenty-five feet. 

After excavating the trench to sub-grade the sinking of 
the caissons was begun by placing the first sections of the 
steel shells in correct position. Excavation was then be- 
gun inside the shells which gradually settled down as the 
earth was removed from below the cutting edge. From 
time to time, as the shells settled down, new sections were 
bolted on until the caissons were complete. At first the 
weight of the shell was sufficient to force it to the bottom 
of the excavation but as the friction became greater, due to 
longer length and increased earth pressure, it was neces- 
sary to use jaclcs reacting against the timbering of the 
trench and to drop a loaded bucket onto the top section by 
means of a derrick. Under favorable conditions a caisson 
could be sunk at the rate of four feet per day of ten hours. 

Rubber gaskets were used between the horizontal 
flanges of the sections to prevent the leakage of water into 
the caissons which, if excessive, it was feared might wash 
the concrete as it was placed. Little v^ater was encounter- 
ed in the excavations although at times considerable found 
its way from the trench down the outside and under the 
edge of the caisson. This was always successfully handled 
by means of a 2-inch Nye pump which was carried on falls 
and lowered in the caisson as the excavation progressed. 

Little difficulty was experienced in keeping the caisson 
plumb although care was exercised in this regard especially 
during the sinking of the first section. 

Twelve three-quarter inch steel bars, or the equivalent, 
were placed in each caisson five inches from the shell and 
brought up through the concrete into the cap of the column 
which constitutes a footing for the sewer. The sewer is 
constructed of reinforced concrete. The clear span be- 
tween the caissons is 11 feet and between the tops of the 
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column caps is 7 feet. The minimum thickness of the con- 
crete of the' invert of the sewer between the column caps is 
2 feet and the under side is a plane parallel to the longitudi- 
nal axis and the horizontal diameter of the sewer. There 
are six columns under the barrel of the outlet structure and 
two under the wing walls. So much difficulty was experi- 
enced in driving the concrete piles for the drop chamber 
that the last four bents were omitted and one column sub- 
stituted for them, making a total of eight* columns con- 
structed. 

The drop chamber — ^the name given to the portion of 
the sewer laid on a slope of 35.96 per cent. — is constructed 
of reinforced concrete supported by Simplex concrete piles. 
These piles were constructed by the usual method, a steel 
casing 17 inches external and 15y2 inches internal diameter, 
being first driven to ledge, or into firm gravel, and then 
withdrawn as the concrete was placed in it. The piles were 
reinforced with four ^-inch twisted steel bars extending 
from the bottom and protruding from the top of the piles. 
These rods were bent parallel with the longitudinal axis of 
the sewer and imbedded in the concrete of the invert, thus 
securely tying the concrete of the sewer to the concrete of 
the piles. Above the drop chamber the sewer was con- 
structed of reinforced concrete in the usual manner. 

The invert and side walls of this portion of the sew^er 
were faced with vitrified paving brick in order to provide 
a hard and tough surface to prevent any erosion by the 
storm water which will flow through it at a high velocity. 
The various features of the design of this sewer are shown 
upon Plate D. 

The earlier work upon this sewer, which was begun by 
contract in . 1909, and was subsequently taken over by the 
Commission to be completed by day-labor, was quite fully 
described in the last report which covered the work done 
to December 31, 1909. 

Work was vigorously prosecuted in spite of cold weather 
and difficult conditions until January 7, 1910, when it was 
stopped by a sudden rise in the river which not only sub- 
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merged the trench but also a portion of the plant. Work 
was, therefore, abandoned for a time and the stock of ce- 
ment sold to the James Duff Construction Company. 

During the latter part of April a small force was organ- 
ized to overhaul the plant and prepare for starting the 
work. On the 29th, however, the river again rose and it was 
necessary to suspend operations. A further attempt was 
made to begin work on May 2d and 3d, but continued high 
water made it impossible to proceed. The river was high 
almost continuously until about August 1st, at which date 
it had fallen below the top of the cofferdam and it was de- 
cided to make another attempt to begin active construction. 
A force was accordingly organized early in August and the 
plant put into condition for use. 

Considerable time was required to prepare the plant and 
clean out and rebrace the trench so that actual excavation 
within the caissons was not resumed until the latter part 
of August. 

On September 7th the river again rose so as to submerge 
the trench and it was necessary to temporarily abandon 
further work upon the caissons. It was possible, however, 
to continue operations higher up the river bank in the 
trench. During the week ending September 17th, caisson 
No. 6 was sunk to its final position, which was about 2 feet 
above solid ledge. The excavation, however, was carried 
on through the rotten stone from the bottom of the caisson 
to solid ledge which was encountered at elevation 351. This 
excavation and the caisson were filled with concrete on Sep- 
tember 17th. 

On September 21st the river again rose, this time to 
elevation 386, and stopped all work in the trench for two 
days. Work was resumed on the 23d and caisson No. 5 
was sunk to its final position, the bottom of the caisson 
being about 4 feet above solid ledge. The excavation from 
the bottom of the caisson to the ledge was carried through 
rotten rock with little difficulty. This excavation and the 
caisson above were immediately filled with concrete. 

All work was again stopped on October 5th on account of 
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rain and a rise in the river. The water reached a maximum 
elevation of 399.5, causing no damage other than the suspen- 
sion of the work. Operations were resumed on October 
10th, and excavation within caissons Nos. 7 and 8 was con- 
tinued. 

During the week ending October 22d, caisson No. 7 was 
carried to grade and filled with concrete. During the week 
ending October 29th, caisson No. 8 was carried to grade and 
filled with concrete. This was the last column to be com- 
pleted. 

Much trouble was experienced in the trench with ground 
water which poured from a gravel stratum in enormoua 
quantities requiring at times as many as four steam pumps 
to keep it under control. The gravel stratum from which 
the water poured was about four feet in thickness and sev- 
eral feet above the bottom of the trench for the outlet struc- 
ture, and above the river at ordinary stages, that is, at all 
times when the work could be prosecuted. This gravel 
stratum was about 55 feet below the top of the river bank 
and the plateau extending easterly therefrom. 

The masonry of this section was completed during the 
week ending December 24, 1910, and the remaining work 
was completed and grounds cleaned up February 4, 1911. 

Sections "B-1," "B-2," "C," and "D."— This sewer and 
the contracts for building it were fully described in the re- 
port of 1 910. 

The work upon these sections was begun in the fall of 
1909 and were completed during the year 1910. 

At the angle in the sewer near Upper Paddy Run a short 
distance south of Chestnut Street, a diversion chamber has 
been constructed and connected with the upper end of the 
Western Intercepter. The invert of the Northwestern 
Sewer was depressed so as to discharge directly into the 
Western Intercepter. There was so little grade to spare, 
however, that it was necessary to build a low dam across the 
sewer to aid in diverting the dry weather flow into the inter- 
cepter. The elevation of the dam is such that the whole 
of the ultimate flow in the Northwestern Sewer will be di- 
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verted into the Western Intercepter in dry weather. In 
times of storm when the flow in the Northwestern Sewer 
will exceed the capacity of the Western Intercepter, the ex- 
cess flow will pass over the dam and be discharged directly 
into the Ohio River. 

The Park Commission very kindly granted permission to 
build this sewer through Shawnee Park. While it is recog'- 
nized that this work interfered in some measure with the 
use of the park by the public, every effort was made to keep 
the work at all times within reasonable limits and to leave 
the park in excellent condition upon completion of the con- 
tract. 

One of the interesting features in the construction of 
Section C was the building of the sewer through the south- 
erly portion of the pond west of Twenty-eighth Street. The 
contractor constructed a dike across the pond substantially 
parallel to the line of the sewer and pumped out the water 
south of the dike. He then constructed the sewer through 
the bed of the pond. Upon the completion of this sewer the 
pond, which has covered an area of approximately twelve 
acres, was completely drained. 

The work upon Section D was abandoned by the orig- 
inal contractor and was finished by his surety, the National 
Surety Company. 

Western Intercepter. 

Section "A." — The contract for the construction of this 
section was signed August 25, 1910, the amount of the pro- 
posal being $45,225.56. The contractor was Guild & Co., 
of Chattanooga, Tenn. 

This section of the Intercepter extends from the South- 
em Outfall at a point within the State Fair Grounds near 
Upper Paddy Run in a northerly direction through the State 
Fair Grounds and private property to Greenwood Avenue. 

The sewer is circular, 60 inches in diameter, 3,239 feet 
long and is built of reinforced concrete. 

The excavation varied in depth from 11 to 31 feet, aver- 
aging 19.6 feet. The materials excavated were loam and 
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blue clay with some sand and gravel. No ground water was 
encountered. 

The excavation was carried on at four different open- 
ings. Carson machines were used upon two of the open- 
ings, a stiff leg traveling derrick upon the third, while at 
the fourth opening the trench was excavated and back- 
filled by hand. All sheeting was driven and pulled by hand. 
The materials through which the excavation was made were 
of such a nature that skeleton sheeting could be safely used 
upon a large proportion of the work. During October, 
however, heavy rains caused a material flow in the run 
which crosses the line of the sewer. The trench was filled 
with water and thereafter it was necessary to drive tight 
sheeting. All concrete was mixed by hand. Full round 
collapsible wooden forms were used upon this work and the 
concrete was placed in two operations. The average quan- 
tity of concrete placed per week up to December 31st was 
70.7 cubic yards and the greatest amount placed in any one 
week was 125.9 cubic yards. This section was completed 
March 21, 1911. 

Section "B." — The data relating to this contract and a 
description of the work was given in the Report of January, 
1910. The work was completed in June, 1910. 

The intercepter passes under the Western Outfall in 
Broadway in tunnel. The distance between the underside 
of the Western Outfall and the top of the intercepter is 
about 3 feet. Excavation was carried to within a few 
inches to the underside of the brickwork of the outfall. No 
leak from it was at any time perceptible. All space in the 
tunnel outside the sewer was refilled with lean concrete, so 
that no future settlement of the outfall sewer or the street 
should take place. 

West Broadway Sewer Connection. — This connection 
was made by day-labor under the direction of Mr. F. C, 
Williams, Resident Engineer, and E. J. Clerget, Superin- 
tendent. This work was commenced May 29, 1911, and 
completed July 19, 1911. This connection is the only one 
outside of the Beargrass Intercepter district in which a 
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regulator was used. Without this re^lator the major 
j)ortion of the capacity of the Western Intercepter would be 
taken up by the flow in the Western Outfall in time© of 
moderate storms and the flow of the Northwestern Sewer 
might be forced to the Shawnee Park outlet. This regula- 
tor is of a large type with a large nozzle, the size of that 
used in the Dry Run Sewer connection. The total connec- 
tion including the regulator chamber is about 45 feet long. 
Outside of the chamber, the connection is rectangular in 
shape, 2 feet square lined with vitrified brick. A sluice gate 
is provided between the regulator chamber and the main 
sewer in order to cut off entirely, if necessary, the flow 
from the Western Outfall. Excavation for this work was 
about 25 feet deep and the material was sand overlaid with 
yellow clay. This work was rendered somewhat difficult by 
the presence of the street railway track over the Western 
Outfall and by the danger of failure of a portion of this old 
brick sewer when its side was removed to allow the oonnec- 
tion to be made. The opening for the connection extended 
from the bottom up to the springing line of the sewer, mak- 
ing-necessary the support of the arch over the opening by 
means of steel I beams. As this sewer drains a territory of 
1,400 acres, the minimum flow is considerable and some 
expense was entailed in caring for this quantity of sewage. 
The flow of the Western Outfall was turned into the West- 
ern Intercepter through this connection immediately upon 
its completion, thus removing from the foot of Broadway 
the nuisance present for a good many years, due to the dis- 
charge of a very large quantity of sewage at the riv^er bank. 
I • 

Thirty-Fourth Street Outlet 

This contract and the work done upon it were described 
in the Report of 1910. 

The work which was stopped on account of high water 
in the Ohio River was resumed in August, 1910, by the 
United Surety Company, surety for the contractor. 

This contract was completed March 15, 1911. 
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Twelfth Street Sewer. 

This contract and the Work done upon it in 1909 were 
fully described in the Report of 1910. The contract was 
completed in October, 1910. 

A large proportion of the work done during the year 
consisted of repaying the street. The trench was on the 
east side of the car tracks and was so wide and caused so 
much settlement outside of the sheeting that it was neces- 
sary to repave the whole of the east side and a considerable 
proportion of the west side of the street, as well as a large 
portion of the east sidewalk. 

This contract was carried to completion by the U. S. Fi- 
delity & Guaranty Co., which was surety for the contractor. 

Oak Street Sewer. 

Section "A." — The contract for this sewer and the 
work done under it was fully described in the Report of 
1910, and was completed March 30, 1910. 

Section "B." — ^Plans and specifications for the construc- 
tion of this sewer were prepared, advertised and bids were 
received, the lowest bid being $36,771.06. The engineer's 
estimate of the reasonable cost to the contractor of doing 
this work was $27,143.48. In view of the apparent high 
prices fixed by the lowest bidder, the Commission decided, 
upon written recommendation of the Chief Engineer, to 
proceed with this work by day-labor. Bids for this work 
were opened on July 8, 1910, and a day-labor force organ- 
ized and work begun upon construction August 1, 1910, 
under the direction of Mr. F. C. Williams, engineer in 
charge of the work of the Southern Division. The worK 
was completed November 19, 1910, 111 days after com- 
mencement, the time fixed in the original contract specifica- 
tions having been 120 days. 

This work included the construction of two sewers — 
one extending easterly from Tenth Street to Seventh Street, 
the other extending westerly from Twelfth to Fourteenth 
Street. The easterly branch is 1,525.4 feet in length and is 
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54 inches in diameter, between Tenth and Eighth Streets, 
and 27 inches in diameter between Eighth and Seventh 
Streets. The sewer 54 inches in diameter was built of plain 
concrete and the sewer 27 inches in diameter was built of 
vitrified pipe incased in concrete. The branch extending 
westerly from Twelfth Street is 42 inches in diameter and is 
1,003 feet in length. It was built of plain concrete. 

The excavation was in sand, clay and gravel, the depth 
varying from 8.2 feet to 24.5 feet and averaging 14.8 feet. 
All excavation was done by hand, the average amount being 
851 cubic yards per week and the greatest amount in any one 
week was 952 cubic yards. 

The concrete sewers were constructed in two opera- 
tions, the concrete being mixed by hand. The average 
quantity of concrete placed per week was 78.4 cubic yards 
and the greatest quantity placed in any one week was 92.9 
cubic yards. Blaw half-round steel centering and wooden 
outside forms were used. 

After this work was completed and it was possible to 
determine accurately the quantities of work of the various 
classes performed, the contractor's bid was recalculated on 
the basis of these quantities and the original unit prices 
for comparison with the actual cost of doing the work by 
day-labor. The results of these calculations and the cost of 
the work were as follows : 

Cost of work if done by contract $37,955i 84 

Actual cost of work 29,163 61 

Saving resulting from doing the work by day-labor instead 

of by contract $8,792 23 

The saving amounts to 23.18 per cent, of the calculated 
cost of the work if it had been done by contract at the prices 
bid by the lowest bidder. 

Fifteenth and Twenty-Third Street Sewers. 

This contract was signed May 10, 1910, by B. C. Milner 
& Sons, of Louisville, the amount of the proposal being 
$15,998.45. 
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This contract included two sewers — one in Fifteenth 
Street between Wilson and Ormsby Avenues, which is 473 
feet in lengrth and 54 inches in diameter, except that the 
drop connection with the Southern Outfall is 45 inches in 
diameter; the other in Twenty-third Street between SL 
Louis and Ormsby Avenues 613.3 ft. in len^rth and 48 inches 
in diameter. 

The excavation was in clay and sand and varied in depth 
in Fifteenth Street from 14.5 to 24 feet, averaging 16.5 feet» 
In Twenty-third Street the depth varied from 16.5 'feet to 
33 feet, averaging 22 feet. Part of the excavation was done 
by hand and on a portion of the work a stiff leg derrick and 
dump bucket were used. The backfilling was done by hand 
and by horse scrapers. The average amount of excavation 
per week was 381 cubic yards and the greatest amount in 
any one week was 930 cubic yards. 

These sewers were built of plain concrete, a portion of 
which was mixed by hand and a portion by machine. The 
average quantity of concrete placed was 24.3 cubic yards 
per week, equivalent to 60 feet of completed sewer, and the 
greatest amount in any one week was 45.17 cubic yards, 
equivalent to 116.2 feet of completed sewer. The work in- 
cluded in this contract was completed October 1, 1910. 

Seventh and Hill Street Sewers. 

This contract was signed by Henry Bickel Co., of Louis- 
ville, Ky., May 11, 1910, the amount of the proposal being 
$25,559.83. 

It included the construction of two sewers, one of which 
lies in Hill Street between Ninth Street and the alley west 
of Sixth Street, and is 1,217.6 feet in length. The other 
sewer lies in Seventh Street between Hill Street and Magno- 
lia Avenue, and is 1,135.5 feet long. The sizes of the sewers 
constructed under this contract are 45 inches, 39 inches and 
30 inches, all of plain concrete, and 18-inch and 12-inch 
both of vitrified pipe. 

The excavation was in light loam, sand and clay. The 
depth of trench in Hill Street varied from 27 feet to 7.5 feet, 
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averaging 17.3 feet. In Seventh Street the trench varied in 
depth from 23 feet to 13 feet, averaging 14.8 feet. Two 
cableways were used upon this work, although much of the 
excavation was done by hand. The average length of 
trench excavated was 158.3 feet per week and the greatest 
length in any one week was 382 feet. 

The concrete was all mixed by hand and the sewer was 
constructed in one operation. The average length of con- 
crete sewer built per week was 165.9 feet, and the great- 
est length in any one week was 365.6 feet. Full round col- 
lapsible wooden forms constructed on the work were used. 
All work under this contract was completed October 24, 
1910. 

Twenty-First Street Sewer. 

This contract was awarded to Guild & Co., of Chatta- 
nooga, Tenn., and signed January 18, 1910. The amount of 
the proposal was $32,335.08. 

This sewer extends from the intersection of Twenty-first 
Street and St. Louis Avenue, at which point it connects with 
the Southern Outfall, southerly in Twenty-first Street to 
Boiling Avenue; thence easterly in Boiling Avenu€ to the 
lane east of McCloskey Avenue. 

The total length of this sewer is 3,746 feet. It is cir- 
cular in shape, the sizes being 57 inches, 60 inches, 48 inches 
and 39 inches in diameter. The portions of the sewer which 
are 57 inches and 60 inches in diameter are built of re-in- 
forced concrete and the portions which are 48 inches and 39 
inches in diameter are constructed of plain concrete. 

The excavation was in clay and sand and no ground 
water was encountered. The trench varied in depth from 
6.9 feet to 32.2 feet, averaging 13.4 feet. Work was carried 
on at three openings, upon two of which the excavation was 
done by hand. Upon the third opening a traveling stiff leg 
derrick, carried on tracks on one side of the trench was 
rsed for handling the buckets. All backfilling was done by 
hand or by horse scrapers. The average length of trench 
carried to grade per week was 138.7 feet and the greatest 
length was 265 lineal feet. 
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All concrete was mixed by hand and was placed in the 
forms in two operations. Blaw steel forms were used upon 
this work. The average quantity of concrete placed per 
week was 56.7 cubic yards and the greatest amount placed 
was 102.2 cubic yards. 

The contract was completed October 11, 1910. 

Dumesnfl Street Sewer. 

This contract was awarded to E. A. Barker & Son, of 
Louisville, Ky., September 17, 1909, and was completed 
April 9, 1910. This contract was fully described in the Re- 
port of 1910. 

-Second Street and Dumesnil Street Sewers. 

The contract for this sewer was signed by Henry Bickel 
Co., December 11, 1911, the amount of the proposal being 
$23,126.31. This combined sewer extends from the South- 
em Outfall Sewer in Woodland Avenue, through Thirty- 
second Street to Virginia Avenue with a branch in Dumes- 
nil Street extending from Thirty-second Street to Beech 
Street. At Beech Street it was joined to and became the 
outlet for an old sewer extending easterly in Dumesnil 
Street, formerly intended to be used for storm water only 
but which had been used to some extent for the disposal of 
sanitary sewage. The new outlet provided in this way for 
the old sewer has, therefore, discontinued the nuisance aris- 
ing from the disposal of storm water with an uncertain 
amount of sewage upon the lowlands between Dumesnil 
Street and Woodland Avenue adjacent to the Southern Rail- 
road. 

The Thirty-second Street Sewer was built of plain con- 
crete of a lengeth of 1,454 feet — 951 feet of which was 66 
inches in diameter, the remainder being 60 inches in diam- 
eter. The Dumesnil Street branch, 850 feet in length, is 30 
inches in diameter of plain concrete. The excavation in 
Thirty-second Street, the depth of which was from 19 feet 
to 24 feet, was of sand and gravel overlaid with yellow clay. 
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The first S feet was removed with wheel .scrapers and on the 
remainder, orange-peel buckets operated by a stiff-legged 
traveling derrick were used. In Dumesnil Street, the exca- 
vation was done principally with wheel scrapers as the cut 
was shallow running from about 2 feet to 11 feet. The 
lower part of the excavation was removed by hand. All 
surplus material from this excavation was deposited along 
Dumesnil Street, thereby assisting very materially in bring- 
ing this unimproved street to the grade established by the 
city. 

This sewer was completed April 5, 1912. 

Jefferson Street Sewer. 

The contract for this sewer and the work done under 
it was described in the Report of 1910. It was completed 
March 16, 1910. 

Twenty-Eighth Street Sewer. 

The contract for this sewer was signed by C. T. Mc- 
Cracken & Co., of Columbus, Ohio, April 4, 1911, the amount 
of the proposal being $3,510.43. 

This contract included the construction of two com- 
bined sewers, both located in Twenty-eighth Street and dis- 
charging into the Northwestern Sewer at Cedar Street. 
One flows northward from Walnut Street to Cedar Street, 
a distance of 500 feet. This sewer is built of 24-inch vitri- 
fied pipe strengthened by a jacket of lean concrete. The 
other sewer flows southward from the alley midway be- 
tween Market and Jefferson Streets to Cedar Street, a dis- 
tance of 780 feet. The portion between Cedar and Jeffer- 
son Streets is 24-inch vitrified pipe incased in lean concrete 
and the portion north of Jefferson Street is 15-inch vitrified 
pipe. 

The material excavated was yellow and blue clay and 
sand, varying in depth from 6 to 12 feet. All work was 
done by hand. At Cedar Street connection was made with 
an existing 12-inch drain and at Walnut Street existing 
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catch-basins were connected with the sewer and leads laid 
for proposed catch-basins necessary to the proper drainage 
of this intersection. 

All work was finished April 28, 1911, 35 days ahead of 
the time specified in the contract. 

Cedar Street Sewer. 

This contract was signed by C. T. McCracken & Co., of 
Columbus, Ohio, April 22, 1911, the amount of the pro- 
posal being $10,559.20. 

This is a combined relief sewer replacing an old 42-inch 
circular brick sewer in Cedar Street between Nineteenth 
and Twentieth Streets. It is circular in shape, 60 inches in 
diameter and 727 feet in length. 

From Nineteenth Street, where connection was made 
with the old 42-inch sewer in Cedar Street and a 22-inch 
pipe sewer in Nineteenth Street, the sewer runs westward in 
Cedar Street to Twentieth Street, at which point it dis- 
charges into the Northwestern Sewer. At this point also 
junction was made with a sewer 6 feet in diameter flowing 
from the north in Twentieth Street. The sewer was built 
of machine mixed Portland cement concrete. The junction 
chamber at Twentieth Street was reinforced with steel bais. 

The excavation was done with a stiff-legged derrick and 
orange-peel bucket. The depth of cut was from 12 to 14 
feet, the material excavated being yellow clay and sand. 
Near Twentieth Street a fire cistern which was found in the 
line of work was demolished and replaced with two fire 
hydrants. 

An interesting feature was the construction of this sewer 
on the same location as the existing 42-inch brick sewer 
without the interruption of the flow of sewage. This was 
accomplished by laying a 15-inch pipe sewer below the grade 
and slightly in advance of the construction of the new 
sewer. This temporary sewer discharged into the North- 
western Sewer through the invert of the junction chamber 
at Twentieth Street. The old brick sewer was removed as 
the work progressed. In times of storm the 15-inch sewer 
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was inadequate, so that the excess of sewage at such times 
overflowed into the trench and thence passed off through 
the newly constructed sewer. These conditions necessar- 
ily made progress slow; but favorable weather prevailed 
throughout the period of work and the contract was com- 
pleted July 18, 1911, or 2 days ahead of the time required by 
the contract. 

Thirty-Fourth Street Sewer. 

The contract for this sewer was signed by C. T. Mc- 
Cracken & Co., of Columbus, Ohio, August 17, 1911. The 
amount of the proposal was $7,479.89. 

This contract included the construction of a combined 
sewer 785 feet in length in Thirtj'^-fourth Street, between 
Hanover and Cedar Streets, with a branch -sewer in Her- 
man Street west of Thirty-fourth Street, 230 feet in length, 
the system discharging into the Northwestern Sewer in 
Cedar Street. 

The main sewer is circular in shape and 45 inches in 
diameter. It was built of plain Portland cement concrete. 
The excavation varied in depth from 814 to 18 feet and con- 
sisted of yellow and blue clay and sand. The trench be- 
tween Cedar and Herman Streets was excavated by hand 
and that between Herman and Hanover Streets with a stifF- 
legged derrick and orange-peel bucket. 

The branch sewer is a 15-inch vitrified pipe. This ex- 
cavation was done by hand, the material being yellow clay 
and sand. This trench averaged 10 feet in depth. 

Work was finished October 2, 1911, 29 days in advance 
of the time required by the contract. 

Third Street Sewer. 

This contract was signed by James Ferry & Sons, of 
Pittsburg, Pa., April 27, 1910. The amount of the proposal 
was $44,251. 

This contract included the construction of two sewers, 
both of which discharge into the Southern Outfall at Third 
Street and Avery Avenue. 
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The sewer draining the area north of Avery Avenue is 
circular, 51 inches in diameter, 1,452.4 feet long and extends 
as far north sls A Street, where it connects with the old 
sewer in A Street. This sewer is constructed of rein- 
forced concrete. 

The sewer draining the area south of Avery Avenue is 
3,321 feet long and extends southerly in Third Street to a 
point just north of K Street. 

For a distance of 35.5 feet from the Southern Outfall 
this sewer is 20 inches in diameter, constructed of vitrified 
pipe incased in concrete. For a distance of 1,711.5 feet the 
sewer is 33. inches in diameter and is constructed of plain 
concrete. The next section, 900 feet in length and 24 inches 
in diameter, is also constructed of plain concrete. For a 
distance of 674 feet, or to the end of the work, the sewer is 
of vitrified pipe, 18 inches in diameter. 

The excavation was through loam, sand, sandy gravel 
and clay. The depth north of Avery Avenue varied from 
13.5 to 21.5 and averaged 17.5 feet. South of Avery Ave- 
nue the depth varied from 5.5 feet to 22 feet and averaged 
11.3 feet. A Carson machine was used upon the excavation 
both north and south of Avery Avenue, between A Street 
and Brandeis Avenue. The remainder of the work was 
done by hand. 

The average length of trench excavated to grade was 
298.3 feet per week and the greatest length in one week was 
997 feet. All concrete was mixed by hand, the sewer being 
constructed in two operations. The average length of con- 
crete sewer constructed per week was 328 feet, while the 
greatest length constructed in any one week was 486.7 feet. 
The pipe sewer, 18 inches in diameter, 674 feet in length, 
was laid in two weeks. 

The work done under this contract was completed Octo- 
ber 1, 1910. 

Fourth Street Sewer. 

This contract was signed by C. T. McCracken & Co., of 
Columbus, Ohio, April 4, 1911. The amount of the proposal 
was $2,307.60. 
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This sewer is only 554 feet in lengrth and is located in 
the east side of Fourth Street between Hill and A Streets. 
It is a combined sewer. Connections were made with exist- 
ing catch-basins and one existing pipe sewer at Hill Street. 
This sewer empties into the old Dry Run Sewer at A 
Street and thence by way of the Third Street Sewer dis- 
charges into the Southern Outfall Sewer. 

The sewer is built of vitrified pipe 24, 18 and 12 inches in 
diameter, including the connections at Hill Street. The 24- 
inch pipe is surrounded with lean concrete. A 12-inch 
water main at Hill Street, with crown grade at practically 
the same crown grade as the 24-inch sewer, necessitated a 
special construction of brick and reinforced concrete for 
the sewer beneath the water pipe. Excavation was in yel- 
low clay of depth varying between 5 and 12 feet and was 
done by hand. 

Work was completed April 25, 1911, 28 days before the 
date required by the contract. 

Second Street Sewer. 

This contract was signed February 8, 1911, by James 
Ferry & Sons of Pittsburg, Pa., the amount of the proposal 
being $31,161.30. 

This sewer is located in the west side of Second Street 
between Avery and Burnett Avenues. It is a combined 
sewer connecting with existing sewers at Burnett Avenue, 
A and Lee Streets, and discharging into the Southern Out- 
fall Sewer at Avery Avenue. The sewer is 2,430 feet in 
length and is ♦circular in shape. Between Avery Avenue 
and A Streets it is 48 inches in diameter and from A 
Street to Burnett Avenue 42 inches in . diameter. At Bur- 
nett Avenue the sewer reduces to 30 inches in diameter. 

The excavation was in blue and yellow clay and sand, the 
depth of cut ranging from 11 to 23 feet. A Carson trench 
machine was used. Excepting for a short distance between 
Lee and A Streets, no water was encountered. A gas pipe 
which ran the entire length of the trench was removed and 
laid in the west sidewalk of Second Street by the Louisville 
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Gas Company. A fire cistern located in the line of the 
sewer, near Avery Avenue, was destroyed and replaced by 
two fire hydrants. Traffic on the south-bound street rail- 
way track was suspended during the progress of the work. 
At the crossing of the tracks of the L. & N. R. R., in A 
Street the Carson Machine was elevated sufficiently to allow 
free passage of trains and the work was prosecuted without 
mishap or serious interruption either to the train service or 
to the contractor. 

There were no special features in the construction of this 
sewer. Wooden centers were used and the sewer was built, 
in one operation, of plain Portland cement concrete, the con- 
crete being mixed by hand. Work was completed July 18, 
1911, 63 days in advance of the time required by the con- 
tract. 

Section "B." — This section was built by day-labor under 
the direction of Mr. F. C. Williams, Resident Engineer, and 
A. L. Cowherd, Superintendent. The work was commenced 
February 12, 1912, and completed April 22, 1912, with the 
exception of the asphalt repaving which was postponed until 
the relaying of a gas pipe in the sewer trench by the Louis- 
ville Gas Co. was completed. 

This sewer extends from Burnett Avenue to Magnolia 
Avenue, thence in Magnolia Avenue, from. Second Street to 
the alley west of Second Street. 

In Second Street it is of plain concrete 36 inches in diam- 
eter and in Magnolia Avenue of concrete 30 inches in diame- 
ter. A 2(Kinch pipe connection was made to the old sewer 
in Second Street at Magnolia Avenue, and at the alley west 
of Second Street an 18-inch pipe was laid northerly 50 feet 
from Magnolia Avenue, to allow the construction of addi- 
tional catch-basins. Seven new catch-basins were built and 
five old ones connected to the new sewer. 

The excavation, which was all done by hand, was yellow 
clay and sand and varied in depth from 6 to 10 feet. The 
concrete masonry, of which there were 184 cubic yards, was 
mixed by 'hand. During construction the street car traffic 
was confined to the track on the east side of the street, thus 
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facilitating the building of the sewer in the west shoulder. 
The gas main which was found in the trench was removed 
until the completion of the work. 

Central Avenue Sewer. 

Section "A." — In view of the saving affected by con- 
structing Section "B" of the Oak Street Sewer by day-labor, 
the Chief Engineer recommended, and the Commission di- 
rected, that the sewer in Central Avenue, Section "A" be built 
by day-labor, primarily for the purpose of. maintaining the 
day-labor organization so that it might be available for fu- 
ture work in case prices tendered appeared to be too high. 

This sewer was built in Central Avenue between Fourth 
Street and the L. & N. Railroad, except 102 feet, which was 
built under Section "B" by E. A. Barker & Son. The sewer is 
36 inches in diameter from Fourth to Jones Street, a dis- 
tance of 608 feet, omitting the portion built under the con- 
tract for Section "B," and is constructed of plain concrete. 
From Jones Street to the L. & N. Railroad, a distance of 590 
feet, the sewer is 22 inches in diameter and was constructed 
of vitrified pipe. 

The excavation was in jjellow clay and sand and averaged 
11 feet in depth. 

This work was done under the direction of Mr. F. C. 
Williams and completed March 4, 1911. 

Section "B." — This contra<it was signed by E. A. Bar- 
ker & Son, of Louisville, Ky., May 3, 1910. 

This contract included the construction of two sewers — 
one in Central Avenue from the west to the east line of Third 
Street, 36 inches in diameter, 102 feet in length, and the 
other, a branch southwardly in Third Street from Central 
Avenue to the city limits, 1,041.5 feet long and 20 inches in 
diameter. 

The excavation was in yellow and blue clay, varying in 
depth from 6.25 to 10.4 feet and averaging 7.7 feet. The 
excavation was done by hand. The average length of trench 
excavated to grade was 417 feet per week, the greatest length 
in any one week being 640 feet. 
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The sewer in Central Avenue was built of plain concrete, 
mixed by hand ; the sewer in Third Street was built of vitri- 
fied pipe. 

This contract was completed Jung 8, 1910. 

Eighth and St Catherine Streets Sewer. 

Plans and specifications for the construction of this 
sewer by contract were prepared and bids were received. 
The lowest bid was $44,404.20. The engineer's estimate for 
the cost of this work was $34,359.16. As the prices submit- 
ted by the lowest bidder were considered too high, the Com- 
mission decided, upon written recommendation of the Chief 
Engineer, to proceed with this work by day-labor. Con- 
struction was begun on March 6, 1911, under the direction 
of Mr. F. C. Williams, Resident Engineer. The work was 
completed September 19, 1911, 197 days after commence- 
ment, the timfe fixed in the original contract specifications 
having been 210 days. 

This work included the construction of a sewer starting 
at a junction chamber in the Oak Street Sewer near the west 
line of Eighth Street, and extending north in Eighth Street 
to St. Catherine Street, and thence easterly in St. Catherine 
Street to the west line of Third Street. In Eighth Street 
the sewer is 48 inches in diameter and has a length of 855 
feet. From Eighth Street to Garvin Place in St. Catherine 
Street, a distance of 1,414 feet, the sewer is 42 inches in 
diameter. From Garvin Place to the end, a distance of 
1,044 feet the sewer is 36 inches in diameter. The sewer 
was built of plain concrete which was placed in one opera- 
tion. All forms were made of wood. The concrete was 
mixed by machine. 

The excavation which was in sand clay and gravel varied 
in depth from 15 to 18 feet. A Carson machine was used in 
excavating the material. The average rate of progress was 
about one block per month. 

On the completion of the work, accurate quantities of the 
various classes of work done were calculated with the fol- 
lowing results: 
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Cost of work if it had been done by contract at prices of 

lowest bidder $45,144 51 

Actual cost of work 32,072 5T 

Saving resulting from doing the work by day-labor instead 

of by contract , $13,071 94 

The saving amounts to 29 per cent, of the calculated cost 
of the work if it had been done by contract at the prices bid 
by the lowest bidder. 

York Street Sewer. 

Although it was known that the existing sewer in York 
Street was not of sufficient size theoretically to care for 
heavy storms in the district through which it passes, it was 
hoped that the relief given to this sewer by the construction 
of the sewer in Broadway from Sixth to Ninth Streets, and 
in Breckinridge Street from Sixth to Ninth Streets, together 
with the new outlet provided through the construction of the 
Twelfth Street Sewer, would be sufficient in all but very 
extreme storms. One or two very heavy rains occurring 
since the construction of these sewers have shown that fur- 
ther relief was necessary. It was also found that there was 
an overflow from the sewer in Fifth Street north of Chest- 
nut Street backwards through the Fifth Street Sewer into 
the York Street Sewer, thereby contributing more storm 
water than it was able to carry. In order to provide further 
relief, the two sections of the York Street Sewer between 
Seventh and Sixth Streets, and Fifth and Fourth Streets 
were supplemented each with a new 30-inch concrete sewer. 
In Fourth Street an 18-inch vitrified pipe sewer was built 
southerly from York Street about 200 feet in order to inter- 
cept the water and prevent a large accumulation at the inter- 
section of Fourth and York Streets. 

This Work was done under the direction of Mr. F. C. 
Williams, Resident Engineer, Mr. A. D. Campbell being Su- 
perintendent, the construction work running from October 
23, 1911, to February 17, 1912. At Seventh Street a new 
junction chamber was constructed, at the easterly property 
line, within which the new sewer branched off from the old. 
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At Sixth Street, the sewer was connected with the existing 
sewer and the branch from the south was turned into the 
new structure. Between Fourth and Fifth Streets, the old 
sewer was 24 inches in diameter. The new 30-inch sewer 
intercepts the 24-inch sewer from the alley south of York 
Street between Fourth and Fifth Streets and intercepts a 
portion of the flow at Fourth and York Streets in addition 
to that taken by the Fourth Street branch before mentioned. 

The excavated material consisted of a blue and yellow clay 
with a small amount of sand. It ranged in depth from 6 
feet to 10 feet. The work of excavation and mixing of con- 
crete was all done by hand. 

At Fifth Street, two cast-iron pipes were found, one 
above the other, built through the sewer. In addition to this 
very serious obstruction, a considerable amount of sand, 
gravel and bricks was found in the sewer. This is an illus- 
tration of the condition that probably exists in many of the 
old sewers making it impossible for them to fulfill the duty 
expected of them. 

Ewing Avenue Sewer. 

This work, which was fully described in the report of 
1910, was completed by the Bankers Surety Co., of Cleve- 
land, Ohio, surety for the contractor. The date of comple- 
tion was June 3, 1910, several months after the time fixed in 
the contract. 

Jane Street Sewer. 

This contract was signed by C. T. McCracken & Co., of 
Columbus, Ohio January 25, 1910, the amount of the pro- 
posal being $30,113.40. The location of this sewer is as 
follows : 

Starting at the lower end at the intersection of Edwards* 
Pond Branch and Jane Street; thence to the south in Jane 
Street for a distance of 500 feet ; thence in private property 
on the west side of Jane Street to Sycamore Avenue at a 
point 120 feet west of Jane Street ; thence in Sycamore Ave- 
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nue to Jane Street; thence in Jane Street to Frankfort Ave- 
nue with a branch built eastwardly in the first alley south 
of Sycamore Avenue to Keats Avenue and from this point ini 
Keats Avenue northwardly to the north end of Keats Ave- 
nue and southwardly to the right of way of the L. & N. R. R. 
This contract included the construction of a storm drain 
and a sanitary sewer as this district is served by means of 
the separate system. The length of the drain is 3,405 feet 
and the sizes are 12 inches, 15 inches, 18 inches, 20 inches, 
24 inches 27 inches and 33 inches in diameter. The sewer is 
3,456 feet in length and is built of vitrified pipe, 8 inches, 
10 inches and 12 inches in diameter, laid with sulphur-sand 
joints. 

The materials encountered in excavation were yellow 
and red clay and rock, the cut varying from 4 feet to 17 feet. 
All work was done by hand except the rock drilling which 
was done by steam drills. 

The 33-inch drain and a i)ortion of the 24-inch drain 
were constructed of plain concrete. Blaw steel forms were 
used upon this work. The invert of the 33-inch drain was 
lined with vitrified brick because of the high velocity of flow 
which will obtain in time of storm. A portion of the 24-inch 
drain which was constructed on a steep slope was built of 
vitrified pipe surrounded with concrete. 

This contract was completed August 24, 1910. 

Frankfort Avenue Sewer. 

Section **A." — The contract for this sewer was signed 
by James Ferry & Sons, of Pittsburgh, Pa., April 27, 1910, 
the amount of the proposal being $23,432.52. The location 
of this sewer and drain is as follows : 

Starting in Frankfort Avenue at Jane Street and run- 
ning westerly in Frankfort Avenue to the right of way of 
the L. & N. R. R. and easterly to a point near Raymond Ave- 
nue, and also from the Ewing Avenue Sewer and Drain in 
Frankfort Avenue about 100 feet west of Peterson Avenue,, 
running west in Frankfort Avenue to Raymond Avenue. 

127 



This district is sewered by the separate system. The 
length of the drain is 2382 feet. The sizes are 12 inches, 15 
inches, 18 inches and 24 inches in diameter. The drain 
which is 24 inches in diameter is constructed of plain con- 
crete, that of the other sizes being constructed of vitrified 
pipe. The length of the sewer is 2,372 feet. It is con- 
structed throughout of 8-inch vitrified pipe with sulphur- 
sand joints. 

The excavation was in yellow and red clay and rock, the 
depth varying from 10^ feet to 18>^ feet. All work was 
done by hand 

Double manholes were constructed upon this sewer and 
drain so that either conduit could be entered from one man- 
hole. A partition wall was built to prevent storm water 
from flowing into the sewer. 

Work upon this contract was completed September 10, 
1910. 

Section ''B." — The contract for this sewer was signed 
by James Ferry & Sons, of Pittsburgh, Pa., October 31, 1910, 
the amount of the proposal being $18,787.70. The location 
of this sewer and drain is as follows. 

Starting from the Ewing Avenue Sewer and Drain in 
Frankfort Avenue at Gait Avenue and running eastwardly 
in Frankfort Avenue to South Bayly Avenue, and also from 
the Aubin Avenue Sewer and Drain in Frankfort Avenue at 
South Bayly Avenue and running eastwardly in Frankfort 
Avenue to Kennedy Court. 

This district is drained and sewered by means of the 
double system. The drain is 2,167 feet long. It is con- 
structed of plain concrete 24 inches in diameter, and vitrified 
pipe 12 inches, 15 inches and 18 inches in diameter. The 
sewer also is 2,167 feet in length and is constructed of 8-inch 
vitrified pipe laid with sulphur-sand joints. 

The excavation was through yellow and red clay and 
rock. The depth of cut varied from 9 feet to lli^ feet. All 
work was done by hand. Between Bayly Avenue and Ken- 
nedy Court the sewer location was very close to a 16-inch 
fuel gas main. The contractor in order to lessen the daa- 
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ger of settlement and consequent injury to this pipe con- 
structed the sewer and drain in alternate sections of trench 
and tunnel. Opposite each joint of the gas main, for a 
length of 4 feet, the sewer and drain were laid in tunneL 
Between these tunnel sections the sewer and drain were laid 
in a trench 8 feet in length. No apparent injury to the gas 
main developed during the construction of the sewer. 

The required date of completion of this contract was 
February 28, 1911, and the work was completed January 9» 
1911. 

Long Avenue Sewer. 

This contract was signed by Koppelman & Eady, of 
Louisville, July 15, 1911, the amount of the proposal being 
$18,892.57. The Long Avenue Sewer is a tributary of the 
Middle Fork Sewer, designed for house sewage only. It 
extends from the end of Section "C" Middle Fork Sewer 
just west of the intersection of Long and Raymond Avenues 
through private property north of Long Avenue to Peterson 
Avenue, there crossing into Long Avenue it continues in this 
street to Stilz Avenue. The sewer is 5,245 feet long of vitri- 
fied pipe and ranges in size from 22 inches to 10 inches in 
diameter, and was laid with sulphur-sand joints. The exca- 
vation was principally in yellow clay and rock. Although 
the depth of cut ranged from 4 feet to 18 feet, it was for the 
greater part of its length about 9 feet in depth. The com- 
bination of rock excavation with its necessary blasting and 
the presence of the large 48-inch distributing main of the 
Water Company in the same street caused this work to be 
somewhat hazardous. Fortunately, however, no damage 
was done to the water main and the sewer was built without 
unusual difficulty. This sewer was completed February 10^ 
1912. 

Alta Avenue Sewer. 

This contract was signed by Henry Bickel Company, of 
Louisville, on September 14, 1911, the amount of the pro- 
posal being $29,340.03. It embraced the construction of 
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two conduits, the sanitary sewer and the storm-water drain 
being built side by side in the same trench. From a point in 
Alta Avenue about 600 feet east of Bardstown Road, the 
two conduits are built in alleys, northward 217 feet, east- 
ward 195 feet and again northward 233 feet to Sherwood 
Avenue; thence eastward in Sherwood Avenue a dis- 
tance of 254 feet, thence northward to Eastern Park- 
way in Cherokee Park; thence along the south side of 
Eastern Parkway to the circle and in a general northerly 
direction across the park roads to the head of Barringer 
Spring Branch. From this point the conduits follow the 
course of this branch through Cherokee Park to the tennis 
courts and thence due north to the west bank of the Middle 
Fork of Beargrass Creek at a point about 550 feet above 
Park Bridge No. 1, the total distance being 4,220 feet. 

The sanitary sewer is of uniform size throughout, being 
a 10-inch vitrified pipe laid with sand and sulphur joints. 
It discharges into the upper end of Section "D" of the Middle 
Fork Sewer. The storm drain on the other hand is of vari- 
ous sizes including 20 and 22-inch vitrified pipe and circular 
concrete sections 24, 27, 33 and 36 inches in diameter. The 
storm-water drain discharges into the Middle Fork of Bear- 
grass Creek at a point about 100 feet beyond the lower end 
of the work covered by this contract, this portion of the 
drain having been constructed by the day-labor force of the 
Commission. 

The principal materials excavated were yellow and red 
clay and rock, though a small quantity of blue clay was re- 
moved. The depth of cut varied from 4 to 18 feet. All 
earth excavation was done with team scrapers or by hand. 
Where the excavation was in rock an air compressor was in- 
stalled and air-drills used for drilling. 

The only novel structural features in this contract were 
the manholes. The fact that the two conduits of the sepa- 
rate system were in close proximity in the same trench, and 
that they made many abrupt changes in alignment, neces- 
sarily complicated the design of the manholes at these points. 
Where feasible the manholes for the two conduits were en- 
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tered by separate openings although they were built as one 
structure in the shape of a figure eight. Where this con- 
struction was impracticable combination manholes were 
built, one opening giving access to both the sewer and the 
drain, the two channels being separated by a partition wall. 
Work was completed December 19 1911, 24 days in ad- 
vance of the time required by the contract. 

Barney Avenue Sewer. 

This contract was signed March 20, 1912, by the H. H. 
Snyder Co., the amount of the proposal being $13,580.17. 
This sewer leaves the Alta Avenue Sewer in Cherokee Park 
near Beechwood Road and about opposite Barney Avenue, 
thence continues in the Park to the intersection of Cherokee 
Road and Barney Avenue. From this point it runs in Bar- 
ney Avenue to Alta Avenue, thence in Alta Avenue to Ever- 
ett Avenue, and thence in Everett Avenue to the center of 
Bonnyca&tle Avenue. This sewer was built at the urgent 
request of the Board of Public Works as sewerage was 
badly needed in this locality and as the Board was about to 
construct Alta Avenue. 

The sewer consists of two lines, one for storm-water, 
varying in size from 22-inch vitrified pipe to 33-inch plain 
concrete, the other line for sanitary sewerage was of vitri- 
fied pipe, for a part of the way 10 inches and for the re- 
mainder 8 inches in diameter. The heaviest part of this 
work was in Alta Avenue where for a considerable distance 
there was a large amount of rock excavation, the depth of 
rock reaching a maximum of 13 feet and the total depth 
nearly 20 feet. The rock formation was peculiar although 
not unusual in some sections of the city, the higher portions 
being in the forms of pinnacles 4 feet or 5 feet in height, 
probably formed by the action of moving water at some re- 
mote period. In order to preserve the surface of Cherokee 
Road and not interfere with travel, the sewer was laid in 
tunnel at this point at the request of the Park Commission. 
The sewer and storm-water drain were laid about 2 feet 
apart on the center lines in the same trench, the sewer being 
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lower to allow house connections being carried to it uaxler- 
neath the drain. 

A large amount of this work at points where the excava- 
tion was comparatively shallow was done by hand. WTieel 
scrapers were used in the upper portion of the excavation 
outside of the park limit, and on the deep cut in Alta Ave- 
nue, a cableway was used. On the rock work, drilling was 
done with compressed air hammer drills, the power being re- 
ceived from a steam boiler and air compressor mounted on 
wheels. A 12-inch drain was extended to a depression at 
the intersection of Barney Avenue and Cherokee Road where 
a small pond was drained which, had existed practically 
throughout the year. 

This contract was completed July 17, 1912. 

Castlewood Sewer. 

Section "A." — The contract for this sewer was S'igiied . 
by the Henry Bickel Co., of Louisville, Ky., March 15, 1910, 
the amount of the proposal being $54,040.39. The location 
of this sewer may be described as follows : 

Starting at the upper end of the Beargrass Intercepter, 
Section "F," in the property of St. Michael's Cemetery on the 
w^esterly bank of the South Fork of Beargrass Creek; 
thence following dovsni the course of the creek for a distance 
of approximately 900 ft. in a northeasterly direction, cross- 
ing the creek and continuing to Castlewood Avenue ; thence 
in Castlewood Avenue to Tyler Park ; thence in Tyler Park 
under the Baxter Avenue arch bridge to Edenside Avenue at 
a point about 200 feet west of Quadrant Avenue; thence in 
Edenside Avenue to Quadrant Avenue. 

This district is sewered by the combined system, a regu- 
lator being provided upon the sewer at a point near Bear- 
grass Creek. From this regulator a vitrified pipe sewer 20 
inches in diameter, laid with sulphur-sand joints, extends to 
the Beargrass Intercepter, a distance of 957 feet. Above 
the regulator the combined sewer is 3,591 feet in length, con- 
structed of concrete and is 66 inches, 57 inches, 48 inches 
and 39 inches in diameter. The excavation was through 
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yellow, red and blue clay and rock. Considerable water was 
encountered in the portion west of Beargrass Creek. 

The earth excavation was done by teams and by hand. 
Steam drills were used on rock excavation. All concrete 
was mixfed by hand. 

The combined sewer was constructed of Portland cement 
concrete. The invert was lined throughout with vitrified 
brick, the two larger sizes being reinforced with steel bars. 
The concrete was placed in two operations, the invert being 
lined with brick, after which the wooden arch forms were 
set and the arch concrete poured. 

At a point on the combined sewer about 40 feet east of 
its outlet into Beargrass Creek, a diversion dam and chan- 
nel were constructed in the invert of the combined sewer by 
means of which the dry weather flow is diverted into the 
sanitary sewer connection, through which it passes to the 
Beargrass Intercepter. On the line of the sanitary sewer 
and about 15 feet from the point of diversion a regulating 
chamber was constructed and provided with a gate automat- 
ically operated by a float. This gate will be opened and 
closed as the water falls or rises in the Intercepter, thus 
regulating the quantity of sewage admitted to the intercep- 
ter from this sewer. The entire flow of sewage will be ad- 
mitted to the Intercepter in dry weather and the regulator 
will come into use to prevent the admission of storm water 
during moderate or heavy rainfalls. Where the connection 
leading from the regulator to the intercepter passes under 
Beargrass Creek a cast iron pipe incased in concrete was 
substituted for the vitrified sewer pipe. The concrete was 
carried about 3 feet below the pipe to insure a stable founda- 
tion. 

Work upon this contract was completed July 29, 1910. 

A tide gate to prevent the inflow from the creek to the 
aewer was afterwards installed at the outlet of the combined 
sewer. 
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Improvement of the Channel of Beargrass Creek* 



The channel of Beargrass Creek has been improved by 
widening and deepening and by the construction of a mar 
sonry floor and walls from the Water Street Branch of the 
L. & N. R. R. to the junction of the Middle and South Forks 
and also along the South Fork to about 400 feet southwest of 
Baxter Avenue. A portion of this work was constructed in 
connection with Section **C" of the Beargrass Intercepter, 
as described in the report of 1910. The remaining length 
was divided into four sections and was built by day-labor 
forces under the direction of Mr. F. C. Williams, Resident 
Engineer. 

The Commission authorized the construction of Sec- 
tion "A" on August 15, 1911, Section "B" on February 2, 
1912, Section "C" on April 12, 1912 and Section "D" on 
September, 4, 1912. A plan showing the new and old loca- 
tion of the creek, and plan showing the various cross-sec- 
tions of the channel is shown elsewhere as Plates F and G. 

Section "A" Comprised all the work upon the main stem 
of the creek and extended from the Water Street Branch 
Bridge to the Main Line Bridge of the L. & N. R. R. Be- 
tween these bridges there are three others over the creek, 
the Main Street, the Big Four Connection and the Bourbon 
Stock Yard Bridges. The location of the creek channel was 
adapted to the lines of bridge abutments, with the exception 
of the Big Four Bridge, which had been built to conform to 
the proposed creek location. The L. & N. Main Line Bridge 
is a stone arch, the others are steel truss or girder bridges. 
The Bourbon Stock Yards Bridge is of two spans separated 
by a concrete masonry pier. The channel was widened at 
this point to offset the obstruction to the flow caused by the 
location of the pier within the channel. The southeasterly 
span was placed by the L. & N. R. R. Co. and the pier modi- 
fied in shape by it to diminish the interference with the flow 
in the creek. 

The width of the new channel is from 40 to 56 feet, the 
maximum being at the Stock Yards Bridge. The walls are 
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of plain conciete 4 feet high, except that approaching the 
abutments at the Water Street Branch, the Main Street and 
the L. & N. Main Line Bridges the walls were raised to a 
height of 9 feet. A dry weather channel 8 feet wide and 9 
inches deep was built in the center of the channel and from 
its sides to the walls there is a rise in the floor of 3 inches. 

Work on this section was commenced August 29, 1911, 
by E. J. Clerget, as Superintendent. On account of weather 
conditions, this work was suspended on January 20, 1912, 
and the force detailed to other work. On June 27th the 
work was resumed by G. S. Laubach, as Superintendent, 
and completed September 3d following. To facilitate the 
construction, a dam was built immediately above the L. & N. 
Main Line Bridge to divert the dry weather flow of both the 
Middle and South Forks through a 48-inch conduit to the 
Beargrass Intercepter. This conduit was originally designed 
as an emergency overflow from the Intercepter to the creek, 
to permit the Intercepter to be emptied for cleaning or re- 
pairs. The dam was built strong enough to hold only the 
flow from moderate rains so that it might collapse during a 
freshet and allow the flood to pass through without causing 
damage above. By means of this arrangement comparative- 
ly favorable conditions were obtained for the work. The 
dam was carried away on six different occasions during the 
period of construction of this section and minor repairs made 
necessary by storms at other times. 

The excavation for this work was variable in depth, the 
greatest depth being at the sides of the channel and reached 
the maximum at the Bourbon Stock Yards Bridge. At sev- 
eral points depressions had been washed in the bed below the 
elevation of the new floor so that gravel refilling was re- 
quired as a foundation. At the Water Street Branch Bridge 
much expense was incurred in the removal of the rock and 
cofferdam sheeting and piling left from the construction of 
the abutments to this bridge. This material had been a 
great obstruction to the creek flow in the past, occupying as 
it did about 4 feet in the bottom of the somewhat narrow 
passageway through the bridge. After this material was 
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cleared away the foundation under the bridge was found to 
be to a large extent soft mud, requiring improvement before 
the masonry floor could be placed. A gravel foundation was 
considered sufficient for a portion, while for the remainder, 
particularly at the southwest corner, a plank platfori^ 3 
inches thick was used. At the Main Line Bridge the bed of 
the creek had been considerably scoured so that a fill of as 
much as 2 feet was necessary at some points. After these 
holes had been filled with sand and gravel and the masonl-y 
floor laid, not only was the creek channel improved, but the 
railroad bridge was protected from damage by further 
scouring or undermining. 

Eight hundred and ninety-four cubic yards of concrete 
were used upon this section, the mixing being done with a 
mechanical cubical mixer stationed on the Main Street * 

Bridge. For the aggregate of this concrete broken lime- j^ 

stone and river gravel were used and in the larger walls 
near the bridges larger pieces of stone were used to make a 
Cyclopean concrete. C 

One fatal accident occurred in connection with this con- jj 

struction during a severe freshet in the latter part of De- 
cember, when George W. Johnson, having volunteered as he 
was passing to assist a laborer who was clearing debris from 
the mouth of the 48-inch conduit, lost his footing and fell in- 
to the creek at this point and was drawn into the conduit. f^ 

Section /'B" extends from the southeasterly face of the rz 

Main Line Bridge of the L. & N. R. R. to the northeasterly 
end of the masonry channel built in 1909 in connection with 
the contract for Section "C" Beargrass Intercepter. 

Work on this section was commenced on February 24, 
1912, under G. S. Laubach, Superintendent, and completed 
November 12th. In this work the channel has a uniform 
width of 50 feet and the walls are of reinforced concrete 9 
feet high. The concrete floor 6 inches thick has a slope of 3 
inches from the walls to the dry weather channel at the cen- 
ter, which is 8 feet wide and 9 inches deep. The dry weath- 
er channel and floor to the base of the wall on each side were 
of plain concrete. Within the limits of this section, the 
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length of the creek was shortened from 1,000 feet to 777 
feet. 

In addition to the construction of the channel proper, 
the overflow from the Middle Fork siphon was extended to 
the wall and the emergency overflow fix)m the Inter cepter 
shortened, loose wooden gates being placed in the opening on 
the face of the new wall in each instance. 

The excavation varied in depth from practically nothing 
to 15 feet. At the points of the greater depths, the natural 
earth was sloped backwards from the top of the 9-foot wall. 

The great change in location between the new and old 
channels allowed the excavation for the new, for a considera- 
ble portion of its length, to be made while there was still a 
large flow in the creek from the spring rains. In March a 
contract for about 4,000 cubic yards of this excavation was 
awarded to J. H. Cahill. This amount was removed by him 
with wheel scrapers at the contract price of 24 cents a cubic 
yard. While this excavation was being done, the old chan- 
nel was separated from the new by leaving a wall of natural 
earth, which was not cut through until after the masonry 
had been placed. The water in the two Forks of the creek was 
diverted into the intercepter during the construction of the 
channel for about 150 feet adjacent to the Main Line Bridge, 
after which the dam which had been originally placed for 
the work on Section "A" was removed and the water allowed 
to take its natural course. A small amount of rock excava- 
tion encountered at the southerly end of this section was re- 
moved by blasting, the drilling being done by hammer drills 
operated by steam. The concrete, amounting to 1,734 cubic 
yards, was mixed principally by a mechanical mixer. 

Section "C" extends from the southwest end of the sec- 
tion built under the contract for Section **C" Beargrass In- 
tercepter to Baxter Avenue. The work was commenced on 
June 11, 1912, by Mr. A. L. Cowherd, Superintendent. It is 
a little more than 600 feet long and is 50 feet in width, with 
the exception of the Baxter Avenue end where it narrows to 
the width of the Baxter Avenue bridge, which is 40 feet. 
This bridge built at right angles to the street instead of be- 
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ing built on the general line of the creek makes necessary, 
curves in the channel on both sides of the bridge, thereby- 
causing some deflection in the course of the stream. The 
curves were designed to interfere as little as possible with 
the current, and observation of the flow during the freshet of 
March 26, 1913, showed the water flowing very easily 
through the new channel at this point. The creek line in 
this section is straightened by the re-location to the north- 
west at the lower end of about 20 feet and the re-location to 
the southeast at the center of 35 feet. The position of the 
creek found at the center was not its natural position but 
was that resulting from an encroachment by filling along 
the property on the southeasterly bank. 

The northwesterly wall of the improved channel is of re- 
inforced concrete 9 feet high for the entire length. On the 
southeasterly side the wall is 9 feet high with the exception 
of about 200 feet along the properties of Geiger, Fisk and 
Koop, Leo Messmer and Daniel Weiss. Here the wall is built 
to retain the earth at the elevation found when the work 
commenced. This is a reinforced concrete wall 24 feet high 
of the buttressed type. The base of the wall extends 9 feet 
back from the line of its face and is founded, as in fact most 
of the wall is on this section, upon natural rock. 

Two existing sewers discharge sitorm water into the 
creek on this section, the Cooper Street Sewer on the south- 
easterly side and the Green Street Sewer on the northwes- 
terly side. Each of these sewers is 36 inches in diameter 
and both were extended a distance of about 25 feet to the 
face of the new wall. On account of the steep grade, the in- 
verts were lined with vitrified brick, the remaining masonry 
being plain concrete. An 8-inch sanitary sewer was built 
immediately back of the southeasterly wall for about three- 
fourths of its length. The floor and dry weather channel 
were identical in design with those on Section "B." 

When the work started, a dam was built below the Green 
Street sewer in order to divert the flow in the creek through 
this sewer to the Beargrass Intercepter, thereby relieving 
the creek of this water which would otherwise interfere with 
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the construction work. This method was found unsatisfac- 
tory owing to the difficulty of maintaining the dam and also 
to the fact that the pool caused by it became stagnant and 
somewhat offensive. In addition, this dam interfered with 
work upon Section "D" so that an opening was made into the 
Beargrass Intercepter at a point about 1,000 feet southwest 
of Baxter Avenue which allowed the flow of the creek to be 
diverted from its bed into the intercepter. The excavation 
in the bottom of the channel ranged from one or two feet to 
about six feet. The bed for nearly the whole length was 
rock overlaid with a small amount of earth. The excavation 
for the high wall was very expensive because it was nearly 
all of looose fill which could not be held in place. Heavy 
rains and particularly the flood in the river in January were 
the cause of a large amount of this trouble. The difficulty 
was also increased by the passage for a portion of the way 
of water from old and broken drain pipes through this mate- 
rial, rendering it very heavy and unstable. From the north- 
easterly end of the high wall to a point about 30 feet within 
the Weiss property no serious trouble was encountered with 
this excavation, the banks holding at a comparatively steep 
slope. When work had progressed to this point, a tempo- 
rary injunction was filed against the Commission by Daniel 
Weiss, suspending the work within his property for about 
a week until the injunction was dissolved. On account of 
this delay, the first slides of a serious nature occurred. The 
flood during January delayed the work for four weeks but 
except for further slides in the Weiss property, causing ad- 
ditional excavation and refill, but little damage was sus- 
tained in addition to the overhead expenses running along 
during the delay. 

The rock excavation on this section was very heavy, drill- 
ing and blasting at several places was necessary for a depth 
of from 6 to 7 feet. This rock was piled in the old bed of 
the creek on the bank at the northwesterly side and was 
placed in such a way as not to cause any pressure upon the 
new wall. A small amount of it was crushed for use in the 
concrete. It is a matter of congratulation that no accident 
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of any account resulted from this work. No personal injur- 
ies except a few minor temporary ones were sustained by 
any of the employes, and none whatever by any bystander. 
The only injuries to property were caused by the slides be- 
fore mentioned taking away the support of the comer of a 
rough frame building upon the Weiss property and the 
breaking by the blasting of a few panes of glass in the win- 
dows of the building upon the Pezold property fronting Bax- 
ter Avenue. The repairs to the glass in the latter were soon 
.made at a. slight expense but the replacement of the support 
to the Weiss building, which was originally a single post 
about 3 feet long, was not allowed. Work on a stone foun- 
dation for this support was commenced but was stopped by 
the owner when it had progi-essed only to a small extent. 
Great care was taken throughout the length to provide for 
the drainage of the walls, a drain being laid with outlets 
through the wall at its base to prevent the accumulation of 
water in the earth behind the walls, and selected material 
was used in the filling adjacent to the wall. On this section 
a stiff -leg derrick was used which handled nearly all of the 
excavation. The concrete masonry was mixed by hand on 
the northwesterly side and wheeled across to the easterly 
wall or to different parts of the channel as necessary. 

The extraordinary storm of March 25th and 26th came 
at a time when this section was within a veiy few days of 
completion, all the masonry being in place with the excep- 
tion of about 4 feet of wall on the southeasterly side and a 
small amount of floor. Extreme care was taken in the work, 
particularly the rock excavation in the immediate vicinity 
of the Baxter Avenue Bridge and the retaining wall in the 
Pezold property near Baxter Avenue. Relief holes were 
drilled at short intervals in the ledge along the line of the 
masonry of these structures to prevent the effect of the blast- 
ing reaching them. 

Section "D" began at the northeasterly face of Baxter 
Avenue Bridge and from that point extended southwesterly. 
This work was commenced with G. S. Laubach, as Superin- 
tendent. 
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Bearsraaa Creek Imnnedlatelv below Baxter Avenue bridge 
before Improvement. Vtew of same property as shown In pre- 
ceedlnK Illustration. 



The width of the channel conformed to the width 
of the bridge, 40 feet at the northeasterly end, 
and was enlarged to a width of 50 feet and car- 
ried that width as far as the channel was built. 
Oii this section a reinforced concrete wall 14 feet in height 
was adopted, the dry weather channel and floor being the 
same as in the previous sections. In this part of the work a 
radical change in the location of the creek was made. The 
old location was quite circuitous, making a detour to the east 
before reaching Baxter Avenue in its course from the south. 
The new line was as direct as possible from the existing 
bridge to the old location of the creek at a point about 500 
feet southwest of Baxter Avenue. The distance between the 
centers of the old and new location was 110 feet. Although 
the adoption of this line necessitated excavation to the depth 
of nearly 25 feet, the lower two or three feet of this excava- 
tion was in rock and would have been necessary in either 
location, but the new line was shorter, thereby requiring 
less masonry. A more important consideration than this 
was the fact that it was the most favorable design for the 
flow. The circuitous route with its necessary curves not 
only offered resistance to the flow but also favored the de- 
posit of sand and gravel brought down in time of a moderate 
storm. The 14 feet wall is of the cantilever type and is com- 
paratively heavy, designed to retain an earth slope back of 
the wall. The earth excavation for this section, amounting 
to 15,300 cubic yards, was made under a contract with Henry 
Bickel Company. This material was excavated by steam 
shovels and removed by teams to the lowland on the south- 
esterly side of the creek, a portion being carried to the low- 
land on the opposite side of Baxter Avenue. This excava- 
tion was done by this company between August 30th and No- 
vember 6, 1912. The work of the day-labor force included 
the removal of all rock and some earth as well as the placing 
of all the masonry. It was commenced on October 23, 1912, 
and continued until March 25, 1913,- when the work was shut 
down, as the funds available for the work had been ex- 
hausted. 
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The excavation of rock underneath the bridge was about 
4 feet in depth. The center portion was blasted out careful- 
ly with light charges of dynamite. The rock at the abutments 
was cut off carefully with bull points to the required lines» 
blasting not being attempted close to the abutments. This 
work was also necessarily very carefully done by reason of 
the nature of the foundation of the bridge. Although on the 
southeasterly side the abutment rested upon the natural 
rock, for a considerable distance, on the northwesterly side 
it was apparently resting upon large stones deposited in the 
bed of the creek, care not having been taken to carry the 
bridge masonry down to bed rock which was but a short 
distance below. The old bridge masonry at this side was all 
carefully pointed up and the voids filled with concrete as the 
work progressed, not only to provide for the weight of the 
structure above but to secure it against erosion. 
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APPENDIX D. 

Table of RighU of Way. 



CONTRACT NO. 62, BROOK STREET SEWER: 

W. P. Brown & Sons Lumber Co., 326 feet. 
Kentucky Wagon Mfg. Co., 335 feet. 
Southern Railway Co. In Kentucky, 67 feet. 
Liouisville & Nashville R. R. Co., 668 feet. 



CONTRACT NO. 67, SECTION "B" MIDDLE FORK SEWER: 

L. H. Lewis, 36 feet. 
Xavier Schuler, 115 feet. 
Mary Schoenbachler, 38 feet 
M. L. Liebert, 371 feet. 
Pius Metcalf, 77 feet. 
Katie Deming, 33 feet 
A. J, Greenwald,, 50 feet. 
Mag-dalena Huck, 451 feet. 
Mary H. Keating, 235 feet 

CONTRACT NO. 76, SECTION "C," MIDDLE FORK SEWER: 

, Katherine Fust, 244 feet. » 

Rev. Jas. P. Cronin, Admr., 695 feet. 
C. V. Mehler, 235 feet 
A. D. Norris, 509 feet. 
Elsie Trautwein, 164 feet. 
P. D. and R. J. Lorenz, 59 feet. 

SECTION "D," MIDDLE FORK SEWER: 
Old Kentucky Distillery, 1,091 feet. 

CONTRlLCT NO. 69, SECTION "C," NORTHEASTERN SANITARY 
TRUNK SEWER: 

Mary M.- Frantz, 536 feet. 
J. H. G. Wallbaum, 37 feet 
Lizzie M. Cain, 45 feet. 
F. H. Miller, 112 feet. 
Frank Scheirich, 102 feet. 
Wm. Palmer, 532 feet. 
Sarah C. Young, 180 feet. 
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APPENDIX D— Continued. 

CONTRACT NO. 72, SECTION "A," WESTE2RN INTBRCEPTER: 

Kentucky State Board of Agriculture, Forestry and Immigra- 
tion, 569 feet. 
Henry Bickel, 931 feet. 
Paulina E. Garr, 1,056 feet. 
James Clark, Jr., 546 feet. 
Whallen Bros., 83 feet. 



CONTRACT NO. 81, LONG AVENUE SEWER: 

P. D. & R. J. Lorenz, 439 feet. 
Frank Miller, 227 feet. 
Martha Sampson, 195 feet. ^ 

Eastern Realty Co., 39 feet. 



SOUTHEASTERN SEWER CONNECTION: 
William Krupp, 400 feet. 

ENTERPRISE SEWER CONNE5CTION: 

Lawrence Liebert, 1,078 feet. 
Pius and Max Fischer, 65 feet. 

WEBSTER STREJET SEWER CONNECTION: 

C. F. Vissman & Co., 218 feet. 

Louisville & Nashville R. R. Co., 110 feet. 

New Louisville Packing Co., 124 feet. 

The American Oak and Leather Co., 194 feet. 

Joe Scheffer, Jr., 96 feet. 

W. W. Gregory, 48 feet. 

Catherine Bouchard, 44 feet. 

Mary Smith, 72 feet. 

Elizabeth Schott, 52 feet. 

Jacob Steurer, 86 feet. 

Charles W. Schott, 20 feet. 

Agatha Steurer, 25 feet. 

John F. Oertel Co., Inc., 52 feet. 

SECTION "B,'* NORTHEASTERN STORM DRAIN: 

Louisville & Nashville R. R. Co., 29 feet. 
Louisville & Jeffersonville Bridge Co., 576 feet 
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APPENDIX D— Continued. 

IMPROVEMENT OF BE}ARGRASS CREEK: 

Louisville & Nashville R. R. Co. 

C. F. Vissman & Co. 

John Cudahy. 

Louisville & Jeffersonville Bridge Co. 

Bourbon Stock Yards Co. 

P, Maeauley Birckhead. 

Catherine Rehm. 

Joseph and William Spahn. 

Jacob Frank. 

Peter A. Frank. 

Julia Heick. 

A. Hablch. 

Geiger, Fisk and Koop. 

Lfeo Messmer. 

Daniel Weiss. 

Lorenz Pezold. 

H. H. Baumeister. 

Henry Bickel. 

Louisville Tobacco Warehouse Co. 

Geo. C. Jetter and others. 
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Date 



1910 

Apr. 16 

May 7 

June 10 

July 4 , 

July 6 , 

July 9 , 

July 16, 

July 28 , 

Aug. 21. 

Sept. 4 

Oct. 4 . 

Oct. 5 

Oct. 6, 

Nov. 27, 

1911 

May 1. 

June 23. 

July 11, 

July 20 

Aug. 28 

Sept. 10, 

Sept. 13, 

Oct. 1 , 

1912 

Apr. 17 , 

Apr. 22. 

Apr. 26. 

May 5. 

May 11. 

May 28. 



June 16,17 



July 

Jul:^ 

Aug. 

Aug. 

Aug. 

Aug. 

Sept. 

Sept. 

Oct. 

1913 
Jan. 6,7.. 
Jan. 23 . . . 
Mch. 13... 
Mch. 25,26 



8... 
15... 
12... 
20... 
22... 
29... 

3... 
17... 
17, 18 



APPENDIX E. 

TABLE 1. 

INTENSITY OF PRECIPITATION. 

January, 1910 — March, 1913. 



Total 
FaU 



1.53 
1.27 
2.27 
0.66 
1.79 
1.63 
1.77 
0.60 
1.37 
0.54 
0.83 
3.13 
2.38 
2.53 

0.84 
1.45 
1.70 
1.14 
1.39 
0.83 
1.26 
1.14 

0.71 
0.71 
3.02 
l.OO 
D.61 
0.48 
2.57 
0.64 
1.43 
0.67 
0.90 
0.58 
0.99 
0.71 
0.74 
1.43 



{ 



Duration 



3.33 
1.18 
0.88 
5.58 



e 

X 



5 

13 
9 
1 

12 
5 

11 
1 
5 
2 
3 

32 

14 

6 
10 
1 
1 
4 
6 
5 
10 



2 
22 
2 
7 
1 
19 

• • 

2 
2 
3 
1 
5 

• • 

6 
26 

41 

11 

2 

46 



c 

ii 



Maximum Rate Per Hour for 



26 
30 
47 
30 
42 
03 
41 
35 
57 
41 
28 
30 I 

44 
13 
12 
18 
41 
11 
49 
01 

36 
13 

• • 

40 

• • 

26 
15 
40 
50 
40 
55 
25 

• • 

52 

• • 

10 

38 
05 
30 
45 



.S 

o 



c 

o 



e 
o 



2.10 
1.60 
1.14 
2.28 
1.^2 
4.08 
1.62 
1.44 
3.48 
1.50 
2.46 
1.08 
1.76 
3.00 

1.32 
3.12 
5.70 
3.60 
1.56 
2.22 
1.56 
2.18 

3.66 
1.86 
2.82 
2.16 
2.10 
1.98 
2.64 
1.92 
3.60 
2.40 
1.32 
1.92 
1.74 
2.52 
1.14 
1.02 

1.50 
1.02i 
1S2 
3.12 



1.53 
1.11 
0.93 
1.50 
1.38 
2.37 
1.02 
1.11 
1.98 
1.08 
1.71 
0.96 
1.32 
1.68 

1.12 
1.65 
3.72 
2.40 
1.14 
1.20 
0.63 
1.26 

1.95 
0.99 
1.86 
1.83 
1.35 
1.08 
2.31 
1.50 
2.85 
1.44 
1.11 
1.05 
1.68 
1.56 
0.84 
0.81 

0.99 

0.78 
0.87 
2.82 



1.16 
0.82 
0.90 
1.06 
1.14 
1.74 
0.78 
0.90 
1.32 
0.96 
1.30 
0.76 
1.30 
1.42 

0.56 
1.58 
2.88 
2.00 
0.92 
0.80 
0.64 
0.88 

1.38 
0.72 
1.54 
1.40 
0.96 
0.74 
1.98 
1.20 
2.46 
0.84 
0.84 
0.78 
1.20 
1.30 
0.60 
0.64 

0.84 
0.58 
0.66 
2.34 



m 



I 



1.17 
0.59 
0.79 
0.79 
0.80 
1.32 
0.76 
0.69 
0.88 
0.69 
0.92 
0.68 
1.13 
0.99 

0.29 
1.63 
2.17 
1.47 
0.67 
0.73 
0.68 
0.63 

0.95 
0.49 
1.21 
1.03 
0.65 
0.49 
2.00 
0.85 
1.83 
0.56 
0.60 
0.69 
0.91 
0.91 
0.49 
0.45 

0.71 
0.41 
0.64 
1.79 



e 


.s 


IN, 


^ 



u 

X 



1.05 
0.45 
0.69 
0.63 
0.61 
1.0<» 
0.66 
0.55 
0.66 
from 



0.87 


0.77 


0.36 


0.30 


0.64 


0.58 


0.51 


0.43 


0.66 


0.57 


0.79 


0.67 


0.56 


0.49 


0.43 


0.39 


0.53 


0.44 



0.62 
23 
0.50 
0.33 
0.44 
0.50 
0.42 

0.30 
0.33 



U. S. W. Bur. 



0.74 


0.62 


0.60 


0.54 


0.97 


0.85 


0.87 


70 


0.29 


0.24 


1.26 


1.03 


1.65 


1.35 


1.11 


0.90 


0.69 


0.62 


0.59 


0.46 


0.62 


0.61 


0.47 


0.42 


0.71 


0.57 


0.39 


0.42 


1.35 


1.23 


0.85 


0.75 


0.49 


0.39 


0.37 


0.33 


1.89 


1.66 


0.64 


0.51 


1.40 


1.12 


0.45 


0.37 


0.47 


0.40 


0.56 


0.46 


0.61 


0.62 


0.69 


0.55 


0.39 


0.35 


0.35 


0.36 


0.6O 


0.52 


0.32 


0.27 


0.56 


0.52 


1.42 


1.22 



0.54 
0.52 
0.76 
0.62 

0.21 
0.87 
1.13 
0.76 
0.55 
0.39 
0.57 
0.37 

0.47 
0.43 
1.09 
0.63 
0.33 
0.32 
1.42 
0.43 
0.93 
0.41 
0.35 
0.39 
0.57 
0.46 
0.32 
0.29 

0.45 
0.25 
0.47 
1.03 



0.42 
0.45 
0.61 

0.70 

0.20 
0.67 
0.85 
0.57 
0.47 
0.29 
0.51 
0.31 

0.36 
0.35 
0.92 
0.48 
0.26 
0.24 
0.98 
0.32 
0.71 
0.31 
0.30 
0.2,9 
0.44 
0.35 
0.26 
0.23 

0.36 
0.23 
0.41 
1.00 
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APPENDIX E-Continued. 

TABLrE 2. 
COMPARATIVE DATA 

(From U. S. Weather Bureau.) 
Monthly and Annual Precipitation. 



Year 


• 

s 


• 

u. 


• 


• 

< 


1^ 


c 


9 
1 -» 


• 

M 
9 

< 


• 

a 


■ 

O 


• 

z 


• 

Q 


An- 
nual 


1871 .. 














• • • • 

3.67 
' 3.43 


• • • • 

2.45 
3.04 


1.48 
4.41 
2.47 


1.55 
3.92 
3.26 


2.50 
0.56 
2.19 


3.29 
2.58 
6.99 




1872 . . 






1.41 
3.39 


8.40 
3.05 


4.49 
5.73 


6.19 
3.87 


• • • • 


1873 .. 


2.93 


5.42 


• • • • 

45.77 


1874 .. 


2.39 


5.18 


6.63 


6.01 


1.14 


2.95 


2.83 


3.23 


0.62 


2.04 


5.90 


4.77 


43.69 


1875 .. 


2.42 


2.09 


4.54 


0.99 


4.07 


5.79 


16.46 


2.19 


1.05 


1.92 


6.14 


6.67 


53.33 


1876 .. 


11.63 


2.92 


6.01 


4.50 


1.00 


6.52 


3.61 


4.23 


2.66 


7.61 


1.63 


1.24 


53.56 


1877 .. 


3.95 


0.44 


4.93 


5.31 


3.98 


5.57 


4.19 


2.70 


3.02 


1.81 


4.4d 


4.19 


44.58 


1878 .. 


3.2& 


2.25 


4.06 


3.53 


4.50 


5.34 


4.08 


4.21 


2.52 


3.44 


4.78 


5.10 


47.06 


1879 .. 


2.52 


2.31 


5.66 


4.63 


1.68 


3.39 


1.18 


10.02 


5.88 


0.59 


4.90 


7.93 


50.69 


1880 .. 


4.61 


5.40 


5.14 


7.32 


6.09 


4.11 


2.18 


2.82 


2.44 


6.39 


3.83i 


3.52 


53.85 


1881 .. 


3.24 


4.05 


2.46 


3.45 


2.35 


3.78 


2.18 


0.15 


2.70 


•3.44 


2.79 


6.00 


36.59 


1882 .. 


6.29 


9.69 


5.85 


2.17 


7.46 


5.23 


4.57 


5.45 


3.57 


1.56 


2.67 


1.99 


56.50 


1883 .. 


3.52 


8.72 


3.22 


6.63 


2.59 


1.98 


4.74 


0.86 


0.32 


8.05 


6.05 


4.86 


51.54 


1884 .. 


1.94 


9.84 


3.76 


2.91 


5.75 


3.59 


3.94 


4.81 


5.90 


2.00 


1.86 


5.11 


51.41 


1885 .. 


6.34 


2.88 


1.02 


4.94 


4.20 


3.18 


2.01 


2.97 


5.71 


4.97 


6.17 


2.84 


47.23 


1886 .. 


4.64 


1.94 


3.42 


3.38 


4.03 


5.35 


3.10 


4.43 


1.63 


0.64 


5.72 


2.69 


40.97 


1887 .. 


4.08 


7.60 


1.88 


7.31 


2.12 


1.79 


1.86 


2.74 


2.84 


0.39 


2.51 


3.03 


38.15 


1888 .. 


3.2G 


2.56 


5.71 


2.99 


2.42 


3.28 


3.59 


10.53 


2.75 


2.84 


6.34 


1.57 


47.84 


1889 .. 


3.07 


2.33 


0.95 


0.65 


5.26 


5.76 


2.9^8 


0.23 


4.38 


li68 


5.99 


1.74 


35.02 


1890 .. 


5.73 


6.25 


9.58 


3.51 


3.15 


6.96 


2.05 


-4.18 


2.71 


3.69 


4.54 


3.06 


55.41 


1891 .. 


5.21 


3.94 


6.57 


2.42 


1.56 


2.00 


4.08 


5.42 


1.99 


0.35 


6.23 


3.65 


43.42 


1892 .. 


1.46 


3.61 


3.23 


7.50 


4.44 


3.89 


3.93 


1.84 


2.43 


0.86 


2.87 


2.07 


38.13 


1893 .. 


2.57 


4.58 


2.38 


7.69 


4.19 


4.56 


1.52 


1.68 


4.00 


5.10 


3.22 


2.44 


43.93 


1894 .. 


2.81 


5.09 


3.04 


3.98 


3.90 


3.63 


2.41 


3.57 


2.64 


1.20 


063 


5.18 


38.08 


1895 .. 


4.54 


0.64 


2.10 


3.10 


2.88 


4.94 


5.68 


1.35 


0.41 


0.90 


7.01 


5.31 


38.86 


1896 . . 


0.82 


3.16 


4.86 


0.25 


4.32 


4.79 


13.01 


4.51 


4.12 


1.61 


4.62 


2.15 


48.22 


1897 .. 


3.29 


4.04 


7.95 


•3.83 


3.30 


3.50 


5.21 


1.35 


0.75 


1.83 


5.86 


3.05 


43.96 


1898 .. 


9.03 


1.73 


9.94 


2.80 


4.22 


5.00 


2.15 


5.14 


2.97 


2.85 


255 


2.61 


51.00 


1899 .. 


4.30 


1.84 


7.02 


3.50 


3.17 


3.80 


2.09 


2.72 


0.89 


2.41 


2.05 


4.07 


37.86 


1900 .. 


3.10 


3.74 


1.50 


2.29 


5.58 


3.28 


2.67 


3.43 


1.05 


2.22 


7.43 


1.75 


38.04 


1901 .. 


0.^8 


1.16 


3.59 


2.49 


2.45 


4.12 


2.85 


2.86 


2.78 


0.4^ 


1.17 


4.59 


29.53 


1902 .. 


4.67 


0.62 


2.10 


2.05 


6.41 


6.51 


1.87 


2.74 


4.03 


1.15 


3.85 


5.65 


41.65 


1903 .. 


2.43 


6.03 


3.18 


4.82 


2.23 


3.52 


1.25 


3.51 


0.83 


1.60 


2.71 


1.58 


•33.69 


1904 .. 


2.43 


3.54 


6.49 


2.67 


1.77 


1.71 


1.70 


2.11 


2.65 


0.27 


0.25 


3.66 


29.25 


1905 .. 


2.24 


2.23 


3.61 


2.14 


6.79 


4.03 


5.13 


3.76 


2.95 


5.72 


5.16 


5.48 


49.24 


1906 .. 


2.68 


1.55 


6.51 


2.02 


2.52 


2.80 


4.83 


1.92 


4.12 


0.99 


7.10 


5.02 


42.06 


1^07 .. 


12.11 


1.25 


5.'06 


2.42 


5.30 


1.21 


5.63 


3.68 


1.46 


2.96 


3.13 


3.27 


47.48 


1908 .. 


1.98 


5.68 


6.54 


6.06 


4.26 


3.27 


3.61 


2.29 


0.59 


ao7 


1.65 


1.85 


37.85 


1909 .. 


3.25 


9.64 


5.08 


5.86 


4.15 


3.59 


7.23 


0.83 


2.18 


4.06 


1.73 


2.81 


50.41 


ISIO .. 


3.25 


5.62 


0.12 


4.61 


3.96 


4.08 


10.21 


2.31 


2.18 


6.70 


3.32 


3.651 50.01 


1911 .. 


2.31 


2.80 


2.30 


5.35 


2.08 


2.70 


3.43 


2.71 


4.66 


2.89 


3.79 


4.36 39.38 


1912 .. 


3.45 


2.74 


5.70 


8.60 


3.61 


3.49 


4.68 


5.06 


3.03 


2.43 


0.65 


2.52 45.96 


Mn's . 


3.88 


3.93 


4.35 


4.10 


3.78 


4.03 


4.09 


3.32 


2.66 


2.61 


3.77 


3.69 44.28 



Note — ^Highest and lowest monthly precipitation in bold-faced figures. 

200 



ee 



l| ... 

1 45.:- 

53i. 

; 4r.i.i: 

56.50 

51A1 

•3.4: 



J.I. 

S 

'■)'■> 
lb' 

irl 

6 



B'« 



